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ABSTRACT 
Teacher value-added measures (VAM) are designed to provide information regarding teachers’ 
causal impact on the academic growth of students while controlling for exogenous variables.  
While some researchers contend VAMs successfully and authentically measure teacher causality 
on learning, others suggest VAMs cannot adequately control for exogenous influences on the 
classroom.  Furthermore, because VAMs are primarily connected to student performance on 
standardized, high-stakes exams and those exams are resoundingly considered to be inadequate 
measures of true student learning, educators and educational leaders assert VAM results are 
moot.  The purpose of this study was to consider the potential for student background, teacher 
preparation, and school climate variables to predict teacher VA classifications in arts education 
courses, health and physical education, and world languages. Participants were drawn from a 
sample population of teachers representing (n = 84) elementary, (n = 44) middle school, and (n 
= 61) high school teachers from an urban North Carolina school district.  Data were collected 
from the North Carolina Teacher Working Conditions Survey (NCTWCS), the North Carolina 
Analysis of Student Work (ASW), and archived data made accessible by the school district. A 
multinomial logistic regression (MLR) was conducted to analyze the predictive potential of 
exogenous variables on VA categorical classification in the absence of a standardized, high-
stakes exam.  Results for ASW 15 were ultimately not significant; however, results for ASW 16 
indicated teacher licensure, professional development, and experience were compounding 
variables.  Recommendations for future research include conducting a path analysis to ascertain 
effects of combining various exogenous variables on VA classification. 
Keywords: Value-added, assessment, socio-economic status, school climate, licensure, 
experience, confounding variables, professional development 
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CHAPTER ONE: INTRODUCTION 
 Teacher value-added (VA) is among the most heavily researched topic related to teacher 
evaluation and teacher quality (Croft & Buddin, 2015).  Value-added measures (VAMs) 
essentially quantify the causal effects of the teacher, and in some cases the school, on student 
learning within a given subject area (Chetty, Friedman, & Rockoff, 2014; Darling-Hammond, 
2014; Harris, Ingle, & Rutledge, 2014; Hill, Kapitula, & Umland, 2011; Lefgren & Sims, 2012).  
Nye, Konstantopolous, and Hedges (2004) found that nearly 11%of variation in student test 
scores is the direct result of the teacher.  The teacher is considered the most influential aspect of 
student learning (Meier, 2002; Christensen, Horn, & Johnson, 2011; Hanushek, 2011; Darling-
Hammond, 2015; Robinson, 2015).  While there are many proponents of the use of VAMs for 
evaluating teacher performance and overall quality (Chetty, Friedman, & Rockoff, 2011; 
Hanushek, 2011; Chetty, Friedman, & Rockoff, 2014; Harris, Ingle, & Rutledge, 2014), there are 
teacher evaluation experts who oppose the use of such measures that are largely based on 
standardized testing to determine the causal effects of the teacher on student learning (Darling-
Hammond, 2011, 2014; Haertel, 2013).  While the use of VAMs is highly contentious, the 
practice is relatively commonplace across the nation; therefore, researchers continue to suggest 
controlling for confounding variables that influence such measures.  
 Among the most critical confounding variables influencing a teacher’s VA are student 
background (Cohen, Raudenbush & Ball, 2003; McCaffrey et al., 2003; Ballou, Sanders, & 
Wright, 2004; Fancera & Bliss, 2011; Hill, Kapitula & Umland, 2011; Barile et al., 2012; 
Haertel, 2013); teacher background and preparation (McCaffrey et al., 2003; Goldhaber, Gross, 
& Player, 2010; Fancera & Bliss, 2011; Lambeth & Lashley, 2012; Haertel, 2013; Wiseman & 
Al-bakr, 2013; Goldhaber, 2015; Shuls & Trivitt, 2015); and overall school climate (Lankford, 
	 15 
Loeb, & Wyckoff, 2002; Silins & Mulford, 2002; McCaffrey et al., 2003; Karadag, Baloglu, & 
Cakir, 2011; Gordon, Kane, & Staiger, 2006; Barile et al., 2012; Sass et al., 2012; Haertel, 2013; 
Winters & Cowen, 2013: Johnson, 2015; Mitchell & Tarter, 2016).  Critics of VAMs cite 
iterations of these overarching variables as detrimental to the reliability and validity of VAMs 
when not controlled (Haertel, 2013); therefore, it is unfair to teachers to make career assumptions 
based on such flawed measures.  Regardless, school districts routinely make evaluation and 
staffing decisions based on such data with regard to the traditionally tested content areas of math, 
literacy (or reading), and science.  
Background 
 There is much debate regarding the efficacy of VAMs to accurately quantify teacher 
effectiveness.  Citing relatively low reliability and validity composites for typical VAMs as 
populated by standardized testing, Haertel (2013) contended teacher credentials alone would not 
accurately predict effectiveness.  Social stratification, student access to resources, and school 
climate are all variables that must be considered when determining the effectiveness of a teacher.  
Even when all confounding variables are considered, VAMs are still inadequate for evaluative 
purposes (Haertel, 2013; Strunk, Weinstein, Makkonen, 2014; Darling-Hammond, 2015; Green 
& Oluwole, 2015).  Conversely, others contended VAMs are an essential component of the 
overall evaluative measures for teacher effectiveness (Hanushek, 2009, Chetty, Friedman, & 
Rockoff, 2011; Lefgren & Sims, 2012; Chetty, Friedman, & Rockoff, 2014; Harris, Ingle, & 
Rutledge, 2014).  Surveying the literature, Croft and Buddin (2015) cited four primary criticisms 
of utilizing VAMs to predict teacher effectiveness.  Those criticisms included the ineffectiveness 
of achievement test results in measuring teacher quality, disregard for confounding variables 
such as student background, teacher preparation, and school climate; year-to-year stability, and 
	 16 
failure to relate VAMs to other measures such as principal observations and the lack of feedback 
for improvement.  
 Critics of VAMs often cite student background variables as critical elements often 
neglected when populating a teacher’s score.  Chetty, Friedman, and Rockoff (2014) generally 
supported the use of VAMs in measuring teacher effectiveness; however, conceded data 
indicated children from more affluent families are generally enrolled in classes with teachers 
with better VAMs.  Such practices are inequitable to teachers of children identified as “at-risk” 
(Gordon, 2006) and could discourage teachers from choosing to teach in highly impacted schools 
or limit the pool of candidates from which a principal could staff his or her at-risk school (Choi, 
2010; Johnson, 2015).  Those schools in neighborhoods of concentrated poverty (Mayer & 
Tucker, 2010) with the most potential for multigenerational entrapment (Christensen, Horn, & 
Johnson, 2011) were subjected to the least prepared, effective, and experienced teachers. 
Conversely, Ballou, Sanders, and Wright (2004) argued the effects of student background on 
VAMs are vastly overstated. 
 According to Hanushek and Rivkin (2010), teachers’ most value working conditions, 
stability, salary, and performance when searching for positions.  Achinstein et al., (2010), 
Hanushek and Rivkin (2010), and Kelly (2010) posited working conditions in economically 
disadvantaged, minority-majority, underperforming, urban schools were likely a major factor in 
teachers’ decisions to seek employment elsewhere; however, principals of such schools are also 
constrained by employment mandates and lack of qualified candidates (Ingle, Rutledge, & 
Bishop, 2011). Ultimately, the contention is students in the highest needs schools are subjected 
to disproportionally less effective teachers; however, critics of VAMs contend the student 
demographic contributes to the assignment. 
	 17 
 The correlation of teacher effectiveness and preparation has been the source of much 
research as well as debate.  While some contend the most effective teachers are those with any 
combination of traditional education training in college with many years of experience and 
professional development (Darling-Hammond, Holtzman, Gatlin, & Heilig, 2005; Lambeth & 
Lashley, 2012), others contend there is little, if any, difference between traditionally prepared 
and alternatively licensed teachers (Raymond, Fletcher, & Luque, 2001; Decker, Mayer, & 
Glazerman, 2004; Boyd, et al., 2006; Kane, Rockoff, & Staiger, 2008; Hanushek, 2009; Xu, 
Hannaway, & Taylor, 2009).  Iterations of the term “underprepared” with regard to teaching can 
range from underprepared for the classroom in general (Lambeth & Lashley, 2012); for 
culturally relevant teaching (Achinstein, Ogawa, Sexton, & Freitas, 2010; Kelly, 2010; Brown & 
Brown, 2011; Walker, 2011; Hall Mark, 2013); for teaching in an urban context (Choi, 2010; 
Walker, 2011; Lambeth & Lashley, 2012); for teaching students most at risk for 
multigenerational entrapment (Christensen, Horn, & Johnson, 2011); and for teaching students 
who are underperforming (Darling-Hammond et al., 2005; Hanushek & Rivkin, 2012).  
Experience and training could be considered the mediator; however, Hanushek (2009) contended 
there is no discernable difference between a teacher with five years of experience and one with 
25 years. The same is true for professional development.  
 While research indicates a deficit of effective teachers in economically disadvantaged, 
minority-majority, underperforming, urban schools, it is difficult to discern whether the 
deficiency is the result of student background, inadequacy of teacher preparation, or less-than-
ideal working conditions (Achinstein et al., 2010; Hanushek & Rivkin, 2010; Kelly, 2010).  
McCaffrey (2003) cautioned against the use of VAMs as evaluative measures due to the 
difficulty in disentangling school climate, teacher, and student effects.  Class size, preparation 
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time, and student characteristics in urban schools were cited as non-pecuniary job 
responsibilities that deterred teachers from staffing high-needs schools (Lankford, Loeb, & 
Wyckoff, 2002).  Silins and Mulford (2002) found a direct negative correlation between school 
climate characteristics and low student achievement.  School culture can be a determining factor 
for school effectiveness.  School climate measures can predict up to 60% of teacher stability or 
attrition rates (Karadag, Baloglu, & Cakir, 2011).  School climate is an integral component of the 
overall school effectiveness measurement in North Carolina. The state employs the Teacher 
Working Conditions (TWC) Survey biennially to measure employee responses to community 
engagement and support, teacher leadership, school leadership, managing student conduct, use of 
time, professional development, facilities and resources, instructional practices and support, and 
new teacher support (New Teacher Center, 2014).  While research indicated school climate as a 
potential predictor of teacher VA, as McCaffrey (2003) indicated, the potential correlations 
between measures of student background, teacher preparation, and school climate make 
discerning each separately a difficult task.   
 Considering the ubiquitous use of VAMs in teacher effectiveness measures, it is 
incumbent upon research to discern the potential predictive nature of such confounding variables 
before making potentially deleterious decisions regarding employment.  Distinguishing the true 
causal effects of a teacher is critical to ensuring the most effective educators are properly 
conjoined to the situation where he or she can be most potent.  Addressing Croft and Buddin’s 
(2015) criticisms by accounting for confounding variables, eliminating the standardized 
assessment, assessing with an instrument that connects to other measures of effectiveness and 
provides feedback for improvement, and reducing learning decay by eliminating year-to-year 
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stability issues through measuring teachers of content areas that teach multiple grade levels can 
suggest the validity of critics’ and proponents’ arguments for or against the use of VAMs. 
Theoretical Framework 
 Phillip Vernon (1979) posited children are born with certain genetic abilities; however, 
intelligence is cultivated by the “interplay between genetic potentiality and environmental 
stimulation” (p. 10).  Piaget suggested intelligence is defined by a child’s ability to adapt to his 
or her environment (Miller, 2011).  Howard Gardner (1983) described the process of canalization 
whereby children progress through predetermined cognitive development processes that can be 
altered culturally and socially.  Vernon (1979), Gardner (1983), and Piaget’s (Miller, 2011) 
treatises on the influence of culture and society on the intellectual development of children is 
suggestive of Vygotsky’s (1978) landmark socio-cultural theory where he posited children will 
ultimately grow into the intellectual life of those in proximity to them.  Miller (2011) defined 
culture as a set of shared beliefs, skills, values, relationships, knowledge, methods, social 
settings, and routines.  Vygotsky (1978) theorized it is through a child’s culture where he or she 
interacts with parents, siblings, and peers that will define his or her capacity for learning.  John-
Steiner & Mahn (1996) further elaborated on Vygotsky’s (1978) theory by conceptualizing 
cultural interactions as transformable into cognitive processes.  
 The Apostle Paul is considered one of the greatest teachers in biblical history; however, 
he was not always successful in training every student (2 Timothy 1:15, KJV).  Some of his 
students deserted him and their calling; however, he continued to make intercession for them 
through prayer (2 Timothy 1:16).  Paul’s ultimate desire was to see his spiritual offspring 
continue to spread the gospel to the world – a job he would not be able to continually undertake; 
therefore, his desire was that of any quality teacher: to see his students excel to greater heights 
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than the teacher (Psalm 119:98-103).  Paul epitomized the heart of a shepherd, teacher, mentor, 
and father.  The quality teacher will demonstrate love for his or her students (Van Brummelen, 
2009) as well as guide them in the “way that [they] should go” (Proverbs, 22:6).  In essence, the 
teacher will shepherd his or her students through the learning process (Blackaby & Blackaby, 
2011), study to show him- or herself as a master of learning and teaching (2 Timothy 2:15; 
Meier, 2002), and equip him- or herself as a tutor and mentor to perpetuate intrinsic motivation 
(Christensen, Horn, & Johnson, 2011) and natural curiosity (Meier, 2002; Robinson, 2015) as 
catalysts for preparing students for works greater than the master.  Jesus, the greatest Master and 
Teacher, even equipped his students to perform His works and greater (John 14:12).  The quality 
teacher is one who will demonstrate the heart of a shepherd, mentor, and guide.  Vygotsky’s 
(1978) socio-cultural theory in conjunction with Vernon’s (1979), Piaget’s (Miller, 2011), and 
Gardner’s (1983) theories on intelligence and environment and the examples of the Apostle Paul 
and Jesus as shepherd, mentor, and guide are the theoretical frameworks supporting this study.  
Problem Statement 
 Teacher VA research has solely focused on content areas measured by standardized 
assessments: math, reading, and science.  Until recently, teacher-controlled VAMs have been 
relatively non-existent for non-tested content areas.  Teachers of non-tested subjects are most 
often assigned the composite school VA as their personal VAM (Green & Oluwole, 2015); a 
practice the authors contended may be unconstitutional (Armstead v. Starkville Municipal School 
District, 1971; Deborah P. v. Turlington, 1981; Cook v. Stewart, 2014).  Furthermore, Croft and 
Buddin (2015) developed four primary criticisms of VAMs based on the literature:  
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 1. The inaccuracy of achievement tests;  
 2.  VAMs do not account for student backgrounds and other teacher and school 
 considerations; 
 3.  Stability from year-to-year can contribute to decay 
  of previous years’ gains, and;  
 4.  VAMs are not related to other measures of teacher effectiveness (i.e., principal 
 observations) and do not provide teachers with feedback for improvement.   
Utilizing new measurement tools for non-tested subjects that address Croft and Buddin’s (2015) 
four criticisms of VAMs; and research examining the predictive nature of student background, 
teacher preparation, and school climate variables on non-tested teacher VA is warranted.  
Purpose Statement 
 The purpose of this quantitative ex post facto correlational study was to consider the 
potential for student background, teacher preparation, and school climate variables to predict 
teacher VA classifications in performing arts education, visual arts education, health and 
physical education, and world languages.  The study also examined the strength of relationships 
among predictive variables and between predictive and outcome variables. 
Significance of the Study 
 This study has the potential to inform educational policymakers and administrators about 
the influence of confounding variables on VAMs when measuring teacher VA with an 
instrument that addresses the primary criticisms of VAMs.  In addition, the study may inform the 
educational community about an alternative method for measuring teacher VA apart from 
standardized testing and the significance of such method or will support the current practices.  
Considering the prevailing practice among school administrators is to measure teacher 
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effectiveness by means of a VAM, the results of the study could better inform administrative 
evaluative practices, providing a more equitable process for teachers with considerations of 
extraneous but significantly influential variables.  Conversely, the study has the potential to 
validate current evaluative practices.  Juxtaposing research highlighting current practices 
utilizing VAMs in tested subjects against the results of this study highlighting new VA 
measurement practices with non-tested subjects could provide insight into teacher assignment 
procedures, validity of current VA practices, student assignment, administrative practices 
affecting school climate, and the validity of current versus new VAM instruments.  
Research Question 
The following research question guided this quantitative study: 
 RQ: How well do student background variables (SES, race/ethnicity, gender); teacher 
background variables (teacher path to licensure, years of experience, content taught, level taught, 
professional development attendance); and school characteristics (school composite test scores, 
class size, EVAAS teacher effectiveness ratings, teacher attrition rates, overall NCTWCS results) 
predict teacher value-added ratings (does not meet expected growth, meets expected growth, 
exceeds expected growth) in non-tested subjects?  
Identification of Variables 
 Due to the high quantity of variables present in this study, identification and definition of 
each is warranted. 
Predictor Variables – Student Background 
 1. Socio-Economic Status (SES) – A continuous predictor variable measured by a 
percentage of students receiving free or reduced lunch (FORL).   
	 23 
 2. Race/Ethnicity - A continuous predictor variable identified as percent African 
American, percent Hispanic, and percent White.  
 3. Gender – A continuous predictor variable identified as percent male (M) and 
percent female (F). 
Predictor Variables – Teacher Preparation 
 1. Path to Licensure – A categorical predictor variable identified as traditional (T) or 
alternative (A) licensure. 
 2. Experience – A continuous predictor variable measured by the number of years a 
teacher has served in the profession. 
 3. Content – A categorical predictor variable identified as the subject matter taught.  
For the purposes of this study, the sample was drawn from the performing and visual arts, health 
and physical education, and world languages. 
 4. Level Taught – A categorical predictor variable identified as elementary school 
(ES), middle school (MS), or high school (HS). 
 5. Professional Development Attendance – A continuous variable reported as an 
average number of professional development hours attended within a two-year period. 
Predictor Variables – School Climate 
 1. Composite test scores – A continuous predictor variable reflective of the 
combined math, reading, and science scores reported for each school. 
 2. Class size – A continuous predictor variable identified as the total number of 
students taught by an individual teacher.   
 3. EVAAS teacher effectiveness rating – A continuous predictor variable 
representative of the overall effectiveness as populated by each teacher’s VA rating.  
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 4. Teacher attrition – A continuous predictor variable reflective of the total number 
of teachers who left their positions at each school during a three-year period. 
 5. Overall North Carolina Teacher Working Conditions (NCTWC) Survey Result –
A continuous predictor variable identified as the total school score (reported as a percentage) on 
the statement, “Overall, my school is a good place to work and learn.”  
Outcome Variables – Results of the North Carolina Analysis of Student Work (ASW) 
 The North Carolina ASW is a process developed and implemented in 2015 whereby 
teachers of traditionally non-tested subjects may obtain a teacher effectiveness rating based on 
their own causality.  Reviewers provide comments and ratings from three possible categorical 
ratings (North Carolina Department of Public Instruction, 2016a): 
 1. Does Not Meet Expected Growth  
 2. Meets Expected Growth  
 3. Exceeds Expected Growth  
Definitions 
Terms pertinent to this study are as follows: 
 1.  Value-Added Measures (VAM) or Value-Added Data (VAD) – A teacher’s value-
added is a quantifiable measurement of the impact a teacher purports on his or her students’ 
academic growth while controlling for exogenous influences from curriculum, content, teacher 
background, student background, and school climate (Hanushek, 2011; Darling-Hammond, 
2015). 
 2.  EVAAS teacher effectiveness ratings – Each teacher’s VA rating is combined to 
produce an overall VA score for each school.  Composite VA ratings are an indicator of school 
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climate and overall teacher effectiveness (Silins & Mulford, 2002; Karadag, Baloglu, & Cakir, 
2011; Barile et al., 2012; Mitchell & Tarter, 2016). 
 3.  Socio-Economic Status (SES) – Information regarding a family’s income is not readily 
accessible to school systems; therefore, schools predominantly utilize Free or Reduced Lunch 
Status (FORL) as indicators of family SES represented by a school’s student population 
(Lankford, Loeb, & Wyckoff, 2002). 
 4.  Path to Licensure – In North Carolina, there are many options available for teacher 
licensure; however, the primary paths are traditional, lateral entry, and Teach For America 
(North Carolina Department of Public Instruction, 2016c; Teach For America, 2016).  For the 
purposes of this study, only two categorical designations of licensure were included: traditional 
and alternative.  Alternative licensure is inclusive of all pathways to a teaching license 
acceptable in North Carolina (i.e., lateral-entry, Teach For America).  A teacher with a full 
license has completed a traditional teacher education course in college and graduated with the 
sufficient requirements fulfilled to earn an education degree (Darling-Hammond, 2015).  The 
lateral entry process is a five-step plan for employing teachers who did not complete a traditional 
teacher education course of study in college.  Individuals without collegiate teacher education 
training may enter the profession by completing a standardized test, gaining employment in a 
school, enrolling in an institute of higher education for continued training, completing the 
coursework associated with the training, and ultimately applying for a continuous license in the 
state (North Carolina Department of Public Instruction, 2016c).   A Teach for America (TFA) 
candidate has been recruited from the workforce to employ specific job skills in the classroom.  
TFA corps members commit to teaching for two years.  After two years, they may continue in 
the profession or elect to withdraw (Teach for America, 2016). 
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 5.  Level - In typical studies where VAMs are reported as a result of standardized testing, 
grades taught may be a potential predictor of categorization thus constituting a continuous 
variable (Haertel, 2013); however, teachers of the performing and visual arts, health and physical 
education, and world languages often teach classes blended with multiple grade levels or they 
teach every student enrolled in the school.  For purposes of this study, the term “level” is utilized 
to indicate whether the teacher is employed at the elementary, middle, or high school. 
 6.  Professional Development - Professional development is defined as workshops, 
conferences, conventions, meetings, higher education courses, and teaching/learning sessions 
teachers attend in order to continue developing and enhancing their own professional skills and 
content knowledge (Goldhaber, Liddle, & Theobald, 2013; Hanushek, 2014; Sass, 2015). 
 7.  Class Size – Silins and Mulford (2002) contended large numbers of students in a class 
could negatively affect teacher VA ratings.  Given the content areas by which participants have 
been drawn for this study, class sizes may be dramatically larger than normal thus challenge or 
support the researchers’ contention. 
 8.  Teacher Attrition – Teachers leaving a school or school district for any reason can 
directly impact the learning environment (Lankford, Loeb, & Wyckoff, 2002; Sass, 2015) while 
regular and continuous teacher attrition can be deleterious.    
 9.  Does Not Meet Expected Growth – A rating category of the North Carolina Analysis 
of Student Work indicating the teacher has not provided sufficient evidence as to the expected 
growth of students toward meeting the designated learning standard; the evidence collection is 
representative of achievement but not growth; evidence does not align to the chosen objective; 
evidence does not demonstrate appropriate rigor for the objective; time between points one and 
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two is insufficient to demonstrate growth; there are missing components; and the narrative 
context is insufficient (North Carolina Department of Public Instruction, 2016a). 
 10.  Meets Expected Growth – A rating category of the North Carolina Analysis of 
Student Work indicating the teacher has provided sufficient evidence as to the expected growth 
of students toward meeting the designated learning standard; the evidence collection 
demonstrates student growth from point one to point two; evidence aligns to the chosen 
objective; evidence demonstrates appropriate rigor for the objective; time between points one 
and two is sufficient to demonstrate growth; there are no missing components; and the narrative 
context is sufficient (North Carolina Department of Public Instruction, 2016a). 
 11.  Exceeds Expected Growth – A rating category of the North Carolina Analysis of 
Student Work indicating the teacher has provided evidence to the exemplary growth of students 
toward the designated learning standard; the evidence collection demonstrates exceptional 
student growth from point one to point two; evidence aligns to the chosen objective; evidence 
demonstrates advanced rigor for the objective; time between points one and two is sufficient to 
demonstrate growth; there are no missing components; and the narrative context is exemplary 
(North Carolina Department of Public Instruction, 2016a). 
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CHAPTER TWO: LITERATURE REVIEW 
Introduction 
 Measuring teacher quality has been a source of much research and consternation in 
school districts nationwide for several decades.  Teacher quality is generally defined from the 
perspective of achievement as measured by standardized tests (Gorey, 2009; Huidor & Cooper, 
2010; Kober, 2010; Mayer & Tucker, 2010); however, recent developments in measuring teacher 
causality on student learning (Meier, 2002; Wimberley, 2014; Robinson, 2015) have included a 
focus on student growth.  Value-added data (VA) is a component of teacher, school, and 
principal effectiveness measures (North Carolina Department of Public Instruction, 2016b) in 
many states.  Value-added measures (VAMs) measure teacher causality on learning in the 
classroom; therefore, the importance of teacher quality is paramount (Hanushek, 1972; 
Friedman, 2001; Meier, 2002; Nye, Konstantopoulos, & Hedges, 2004; Darling-Hammond et al., 
2005; Hanushek, 2009; Rice, 2010; Hanushek & Rivkin, 2012; Lambeth & Lashley, 2012; 
Qureshi & Niazi, 2012; Robinson, 2015).  With the advent of No Child Left Behind (2002), 
teacher quality was centrally positioned as a predictor of student success.  The law mandated 
“highly qualified teachers” to be placed in each classroom; where, “highly qualified” was 
defined as encompassing the appropriate teacher and content-specific training.  
 Since the law was enacted, the strict interpretation of “highly qualified” has eased.  In 
North Carolina, the practice of principals hiring individuals who completed alternative licensure 
programs such as lateral entry and Teach for America (2016) as well as teachers with less 
experience has become more commonplace.  While the expressed reasons for the more 
generalized acceptance of this practice can range from turbulent political climates to declining 
school climates, the data indicate a trend toward an increasingly limited pool of traditionally 
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licensed teacher candidates with experience and an influx of more alternatively licensed teachers 
without experience.  The debate continues regarding the appropriateness of utilizing VAMs for 
assessing teacher effectiveness, especially when personnel decisions are conducted as a result of 
such assessments.  Critics discount the use of VAMs because they do not adequately account for 
confounding variables such as student socio-economic status (SES), cultural implications of race 
and ethnicity particularly as it is related to poverty, student gender and gender identity, teacher 
path to licensure, experience, content area taught, level taught, rate of professional development 
attendance, and measures of school climate.  However, proponents of VAMs argue they are valid 
in predicting teacher performance (Winters & Cowen, 2013).  
Theoretical Framework 
 Several theories contributed to the overall framework of the current research study. 
Vygotsky’s (1978) socio-cultural theory, Gardner’s (1983) theory of multiple intelligences, and 
the biblical perspective of teachers as shepherds guided this framework. 
Socio-Cultural Theory 
 Vygotsky (1978) proposed that children grow into the intellectual life of those around 
them.  The impact of the environment on the development of intelligence and curiosity is 
substantial.  The child’s environment is a purveyor of culture that will shape the life of the child 
into adulthood.  Miller (2011) defined culture as a set of beliefs, values, skills, relationships, 
knowledge, methods, and social settings and routines.  Culture is directly linked to 
environmental influences and is deeply impacted in preschool years.  Vygotsky (1978) asserted 
the parent, siblings, and other family members harbor the greatest impact on the intellectual life 
of the child.  It is the daily interaction with the home environment that shapes the child’s attitude 
toward cognitive, behavioral, and emotional learning (Blondal and Adalbjarnardottir, 2014).  
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Christensen, Horn, and Johnson (2011) stressed the importance of environment on learning by 
highlighting the impact of the home on school preparation.  Homes where students are not 
engaged in conversation reflect poor learning capabilities in school versus those homes where 
children are routinely engaged in conversation.  Students attending school from homes where 
learning engagement has been minimal are often incapable of cognitively performing on the 
same level as their peers whose homes have been greatly impacted by preschool learning.  These 
students are often labeled “at-risk” for failure and ultimately dropping out (Bowers, 2010; 
Bodkin-Andrews et al., 2012; Fall & Roberts, 2012; Henry, Knight, & Thornberry, 2012; 
Bernstein-Yamashiro & Noam, 2013; Blondal and Adalbjarnardottir, 2014).  Once the 
origination of the home learning deficiency is established, unless otherwise intercepted, the 
process devolves into what Christensen, Horn, and Johnson (2011) defined as “multigenerational 
entrapment” (p. 153) where the same learning deficiencies are perpetuated from generation to 
generation. 
 All children are created to learn.  Meier (2002) and Robinson (2015) contended children 
are naturally curious.  Children will rapidly learn with great skill the environmental processes 
that are presented.  Sousa (2010) contended the early childhood years are the period of time 
when children learn the most substantially.  If presented with negative environmental and 
cultural influences (Maydun, 2011), then children will learn those.  If presented with positive 
influences (Meier, 2002; Robinson, 2015) children will learn those.  In either case, the 
environmental, social, and cultural experiences of children, particularly in the early preschool 
years, will inform and shape internal cognitive processes that will, in turn, inform and shape the 
methods of learning throughout the child’s life (John-Steiner & Mahn, 1996).  Furthermore, the 
environmental, social, and cultural influences will design the intelligence type prism through 
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which students will naturally learn best throughout school.  While parents are considered the 
primary teachers in a child’s life (Schultz, 2006), others (Swiniarski, 2007; Barnett, 2010; 
Doggett & Wat, 2010) advocated for greater involvement of outside educational entities in the 
early years given the potential impact of multigenerational entrapment.  The mission would be to 
provide interventional resources to those children who have been reared in homes where learning 
has not been emphasized so as to level all children’s cognitive abilities prior to school 
enrollment.  Christensen, Horn, and Johnson (2011) countered this argument by contending 
appropriate parental training and instruction must be provided to students prior to their 
graduation from high school in an effort to stem multigenerational entrapment.  In effect, 
providing parental training prior to actually becoming a parent could potentially influence how 
future parents will design and implement an environment and ultimately, a culture, which will be 
more conducive to learning for their children.  
Theory of Multiple Intelligences 
 Howard Gardner (1983) theorized that while all humans possess certain “general powers 
of the mind,” not all cognitive powers could be adequately measured by a single quotient.  He 
posited there existed seven (now nine) types of intelligence through which humans acquire 
knowledge.  The environmental, cultural, and social influences of childhood (Vygotsky, 1978; 
Vernon, 1979; Miller, 2011) shape the specific intelligence type through which children will 
learn best.  Considering Gardner’s theory, instruction would be more efficacious if designed to 
follow the intelligence type that has been developed; however, education in the 21st Century, 
with its enslavement to the efficiency of standardization, has limited itself to following only the 
vein that bests suits the system (Sacks, 1999; Morgan, 2006; Christensen, Horn, & Johnson, 
2011; Wimberley, 2014; Robinson, 2015).  Gardner (1983) posited intelligence is shaped and 
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altered through specific interventions.  Canalization is the process by which humans progress 
through specific predetermined cognitive processes or to have those processes altered socially or 
culturally.  Throughout the process of canalization, the learning that has been inculcated from 
home can potentially predetermine the cognitive process by which all children will learn in the 
future if no intervention occurs to alter that course.  
 The influence of environment, culture, and society on intelligence is profound.  Piaget 
(Miller, 2011) asserted intelligence is determined by how one adapts to his or her environment.  
Vernon (1979) concurred with Piaget; however, added the “interplay of genetic potentiality and 
environment stimulation” (p. 10) constructs human intelligence.  Vernon’s assessment somewhat 
intersects with Christensen, Horn, and Johnson’s (2011) theory of multigenerational entrapment 
in that environmental stimulation affects intelligence; however, Christensen et al. do not address 
the impact of genetics.  Hodges (1996) and Sousa (2010, 2012) also considered the idea of 
interplaying genetics and environment in that children are born with highly receptive brain 
functions and behavior-specific neural networks designed for expeditious learning.  This is why 
children at an early age can be greatly influenced by environmental factors.  
 Teaching with children’s specific intelligence type in mind is critical for mastery of 
learning; however, the converse will result in children left behind and disengaged from the 
learning process.  The standardized educational structure of the 21st Century is not capable of 
addressing individual intelligence types because doing so would be inefficient (Morgan, 2006; 
Stevenslibrary, 2011); however, if depth and mastery of learning is the goal, there is no other 
option but to address specific student needs through instruction.  Repeated practice synthesizing, 
applying, analyzing, and transferring knowledge are necessary for mastery (Bloom, 1956; 
Guskey & Anderman, 2014).  Repeated practice provides myelin coating on the neural networks 
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thus firmly establishing them and no longer subjecting them to pruning (Sousa, 2010).  These 
behavior-specific neural networks (Hodges, 1996) are then available for greater efficiency of 
chemical transfer in the brain allowing for greater efficiency of learning and transfer of 
knowledge to occur.  In essence, the neural network is immutable providing for mastered content 
or skill. 
Biblical Perspective 
 One could argue the most qualified teacher in these instances of highest classroom needs 
is one in possession of a shepherd’s heart.  The Apostle Paul is considered one of the greatest 
teachers in biblical history.  Portions of his epistles demonstrated his profound love for humanity 
and the pupils he had birthed through the Spirit.  He was not always successful in training every 
student (2 Timothy 1:15, KJV).  Some of his students deserted him and their calling; however, he 
continued to make intercession for them through prayer (2 Timothy 1:16).  Paul’s ultimate desire 
was to see his spiritual offspring continue to spread the gospel to the world – a job he would not 
be able to continually undertake; therefore, his desire was that of any quality teacher: to see his 
students excel to greater heights than the teacher (Psalm 119:98-103).  Paul epitomized the heart 
of a shepherd, teacher, mentor, and father.  The quality teacher will demonstrate love for his or 
her students (Van Brummelen, 2009) as well as guide them in the “way that [they] should go” 
(Proverbs, 22:6).  In essence, the teacher will shepherd his or her students through the learning 
process (Blackaby & Blackaby, 2011), study to show him- or herself as a master of learning and 
teaching (2 Timothy 2:15; Meier, 2002), and equip him- or herself as a tutor and mentor to 
perpetuate intrinsic motivation (Christensen, Horn, & Johnson, 2011) and natural curiosity 
(Meier, 2002; Robinson, 2015) as catalysts for preparing students for works greater than the 
master.  Jesus, the greatest Master and Teacher, even equipped his students to perform His works 
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and greater (John 14:12).  The quality teacher is one who will demonstrate the heart of a 
shepherd, mentor, and guide. 
Review of Recent Literature 
 To fully comprehend teacher effectiveness in urban schools, one must obtain a 
comprehensive definition of teacher quality as well as investigate the research underlying the 
theories of teacher effectiveness and related VAMs.  Urban school districts are more likely than 
rural districts to be comprised of schools in geographically poor neighborhoods (Choi, 2010; 
Mayer & Tucker, 2010).  These neighborhoods are more likely to predominantly consist of 
minority families (Choi, 2010; Hanushek & Rivkin, 2010a; Kelly, 2010; Walker, 2011; Henry et 
al., 2014).  Subsequently, the schools serving these neighborhoods are more likely to be failing 
schools based on achievement data (Wells, Griffith, & Kritsonis, 2007; Gorey, 2009; Huidor & 
Cooper 2010; Kober, 2010; Mayer and Tucker 2010; Maydun, 2011).  Theories existing as to the 
causes of the achievement gap primarily between White and African American students offer 
explanations for such disparity (Bondy & Ross, 1998; Bainbridge & Lasley, 2002; Guiterrez & 
Rogoff, 2003; Ogbu, 2004; Irving & Hundley, 2008; Gorey, 2009; Bell, 2010; Brown, 2010; 
Milner, 2010; Stinson, 2010; Gullan, Hoffman, & Leff, 2011; Brown & Brown, 2012; 
MacIntyre, Potter, & Burns, 2012).  Presenting the socio-cultural bases of these theories assist in 
developing a thorough comprehension of the problem; however, the link between culture, 
concentrated poverty plaguing most urban communities of color (Massey & Denton, 1989; 
Sampson, 1997; Shin, 2011), and the quality of teacher staffing the neighborhood school has not 
been defined.  Additionally, the potential relevance of VA in informing teacher effectiveness as 
measured by achievement test results alone versus teacher effectiveness as measured with 
confounding student, teacher, and school climate variables continues to be debated.   
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Defining the Effective Teacher 
 The effective teacher (Friedman, 2001; Meier, 2002; Hanushek, 2009; Qureshi & Niazi, 
2012; Pierson, 2013; Robinson, 2015) will provide for, care for, shepherd, guide, and nurture 
students in order for them to reach maximum potentiality.  Meier (2002), Smith (2011), and 
Robinson (2015) advocated for the nurturing of student-teacher relationships in order to build the 
strongest foundation to perpetuate learning opportunities.  Bell (2010) and Maydun (2011) 
reinforced the claim of positive student-teacher relationships as the hallmark of quality teaching.  
The quality teacher will be prepared for the challenges he or she will face in any classroom 
situation (Hanushek, 1972; Darling-Hammond et al., 2005; Rice, 2010; Hanushek & Rivkin, 
2012; Lambeth & Lashley, 2012).  Teacher preparation programs are essential for providing a 
foundation by which teachers may continue to improve upon their practices (Lambeth & 
Lashley, 2012).  With or without preparation, teachers will experience difficulties in the 
profession; however, preparation programs present opportunities for growth prior to employment 
(Darling-Hammond et al., 2005; Hanushek & Rivkin, 2010a).  The No Child Left Behind Act of 
2001 (2002) requires all teachers to be “highly qualified.”  While the law provides some 
interpretation of achieving highly qualified status, the end result is clear: all teachers must be 
appropriately prepared for the classroom.  Certain conditions warrant highly specialized 
preparation such as those of teaching in an underperforming, economically disadvantaged, 
minority-majority, urban school (Choi, 2010; Hanushek & Rivkin, 2010a; Kelly, 2010; Walker, 
2011; Henry et al., 2014). 
Socio-Cultural Theories of Achievement in Urban Minority-Majority Schools 
 Race and ethnicity are frequently considered important confounding variables when 
measuring student achievement.  Research has identified five potential explanations for the 
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existence of the achievement gap among student ethnic groups, particularly between African 
American students and Caucasian students.  While the deficit theory is not scientific and has 
been disproven, the historical implications of such a theory are imperative to the comprehensive 
understanding of the problem.  Other theories offer potential explanations for the problem; 
however, aspects of all theories, including other theories not represented, can be considered as 
components of the overall issue. 
Deficit theory.  Academic underperformance of African American students has a long 
history.  Historically, one theory proposed African Americans individually, relationally, and 
ethically demonstrated mental deficiencies through skill, experience, belief, and value (Gorey, 
2009; Bell, 2010; Brown, 2010; Milner, 2010; Brown & Brown, 2012).  Bondy and Ross (1998) 
outlined several myths propagated by educators throughout recent history.  The majority of the 
myths historically expressed by teachers included a lack of motivation, lack of interest in 
education, and lack of support from African American families in providing educational 
experiences for students.  These myths facilitated the viewpoint that African American students 
simply could not perform at the level of students from other ethnic groups.  
 Bainbridge and Lasley (2002) referred to these myths as the “stereotype threat.”  Many of 
these discourses were countered with more scientific based theories underscoring structural and 
institutional contexts in which social behavior occurs.  It is the counter-discourse that assisted in 
dispelling the myths of deficiency in African American communities and promoting the socio-
cultural dynamics of achievement and underachievement (Brown & Brown, 2012), thus 
highlighting the culture, history, and traditions of African Americans in juxtaposition to the 
mainstream as potential sources for exploration of meaning.  
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Oppositional Culture Theory   
 The Oppositional Culture Theory is likely the most eminent theory utilized to explain the 
achievement gap.  The primary tenet of this theory is a rejection of the mainstream norms of 
education because of the perception that those norms are an extension of the White culture – the 
dominant culture.  It is this culture that, if adopted by the African American student, would 
destroy his or her own cultural identity and subsequently perpetuate inequities (Ogbu, 2004).  
Mistrust of the systems of the dominant culture yields declines of academic expectations and an 
escalation of an attitude of oppositional culture (Irving & Hundley, 2008).  Furthermore, it is 
Ogbu (2004) who highlighted the historical oppression of African Americans resulting in the 
relegation of them as “minorities” and has ultimately resulted in the projection of inequitable 
conditions upon the dominant culture.  Essentially, the dominant culture that is perceived as 
historically oppressive is appropriately shunned.  
 The theory nullifies the deficit theory where genetics and culture affected African 
Americans, resulting in underachievement.  Proponents of this theory underscore historically 
entrenched systems that have relegated African Americans into a social hierarchy system where 
they are typically oppressed.  Due to this social hierarchy, African Americans throughout history 
have resorted to collective identity through cultural context.  It is the culture of the African 
American that forms and shapes the identity of each individual within the subgroup and it is the 
identity of the subgroup that rejects the norms of the dominant culture including educational 
norms (Brown & Brown, 2012).  To be successful in the educational system dominated by White 
norms as perceived by the African American student, he or she must interpret when to “act 
Black” and “act White” (Ogbu, 2004; Gullan, Hoffman, & Leff, 2011; Stinson, 2011).  Because 
African American students perceive academic success as a categorically White enterprise, he or 
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she interprets when to “act Black” or “act White” and the decision is generally a reaction to 
ethnic peer reactions.  African American students who perform well within the dominant cultural 
norms are ridiculed for “acting White,” thus academic success is equated with a rejection of 
Black culture. 
 Empirical evidence has disproven the assertions made by those who ascribe to the 
Cultural Opposition Theory (Stinson, 2011).  Because theoretical information has been present in 
the collective psyche for many years, the Cultural Opposition Theory remains a prevalent theory 
explaining African American underachievement in education.  Understanding culture in context 
both historically and ethnically is critical in understanding African American underachievement 
(Ogbu, 2004).  Socio-cultural and socio-historical structures have presented barriers to African 
American students with regard to certain educational opportunities.  Additionally, African 
American students have become aware of the barriers to educational opportunities and employ 
self-agency in resisting inequities in education (Brown & Brown 2012).  The theory fails to 
underscore the many historical successes of African Americans in obtaining academic 
achievement.  While the theory provides salient information pertinent to understanding African 
American academic underachievement today, it is largely inadequate for providing an accurate 
framework. 
Cultural Difference Theory   
 Central to the Cultural Difference Theory is the tenet that different ethnic groups view 
society differently, sometimes in opposition to other perspectives; and ways in which one acts 
and thinks within that society can vary greatly.  Groups within a given society can vary 
culturally, ethnically, and racially (Brown & Brown 2012).  This theory also underscores the 
perception that all western-based societies build their socio-cultural constructs on the foundation 
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of the dominant culture that tends to be White and middle-class.  It is the dominant culture that is 
perceived as the appropriate way of being and anything deviating from this cultural norm is 
perceived as deviant, abnormal, and strange.  Furthermore, African American students employ 
coping mechanisms to either assimilate to the norms of the mainstream culture or engage in 
opposition (Irving & Hundley, 2008; Stinson, 2011).  
 The Cultural Difference Theory, like the Cultural Opposition Theory, was designed in 
opposition to the prevailing Deficit Theory of the early twentieth century.  Those who prescribed 
to this theory cited cultural and ecological forces in the development of the intellectual capacity 
of African Americans rather than the genetic myths.  The socio-cultural theory underscored 
differences in social status and education informed by ecological and sociological circumstances.  
Agency results in the adaptations of the mainstream to fit aspects of African Americans’ lives, 
dialects, ways of learning, and approaches to schooling.  Because adaptations are different from 
the mainstream perspective, they are categorized as abnormal and deviant.  
 In response to adaptations to the mainstream, a curriculum movement began.  The term 
“culturally responsive teaching” became standard instructional practice and is still prevalent 
today (Posner & Rudnitsky, 2006).  The term encompasses the practice of placing culture at the 
center of curriculum design and implementation (Posner & Rudnitsky, 2006; Anthony, Kritsonis, 
& Herrington, 2007; Brown & Brown, 2012).  Bainbridge and Lasley (2002) contended the vast 
majority of teachers in American schools are White; therefore, many may harbor anxiety and 
fears about teaching students who differ ethnically, culturally, and, perhaps, socially.  These 
anxieties are established in a lack of understanding and experience.  The idea of being “culturally 
responsive” is attractive to new teachers as they have a willingness and desire to reach all 
students, thus the primary weakness of the Cultural Difference Theory.  Teachers are mandated 
	 40 
to improve the testing prowess of students, particularly students of color, thus curriculum is 
designed to reflect testing measures (Bainbridge & Lasley, 2002; Posner & Rudnitsky, 2006).  
 The notion of culturally responsive teaching is established in the perception that African 
American students require pedagogical techniques and curricular elements that differ from their 
peers of other ethnic persuasions.  Essentially, the notion of culturally responsive teaching can be 
considered a “dumbing down” of pedagogy and curriculum so the student may be able to acquire 
the skills necessary for success.  Some experts agree that appropriate culturally relevant teaching 
is simply “good teaching” where approaches to curriculum and pedagogy are presented to all 
students equally in a format where they are able to comprehend (Brown & Brown, 2012).  
Guiterrez and Rogoff (2003) contended ascribing to this perspective is paramount to the belief 
that ethnic groups act “as a single, monolithic group who hold the exact same set of experiences, 
values, and academic needs.” (p. 20). 
Stinson (2011) investigated the influence of socio-cultural and socio-historical discourse 
on the agency of four African American students whose academic pursuits were successful.  The 
qualitative analysis was based on the raceless persona theory that involves an African American 
student’s need to trade racial and ethnic identity for academic success.  The student responses 
indicated a lack of perceived tension between academic success and Black culture.  Furthermore, 
they did not perceive a preference for “White behaviors” versus “Black behaviors.”  All four 
students indicated their success was established in the influences of their parents and teachers.  
Their parents’ approach entailed an explanation of the “duty” of the African American student to 
persist and excel academically, thus strengthening the culture.  Empirical evidence exists, 
underscoring the success of this method (Shin, 2011).  Results of the interviews indicated the 
students routinely had to choose between social success and academic success.  They did not 
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perceive success as being defined and controlled by color.  Research indicated students who 
demonstrate lack of motivation in achieving academically often promote other areas of their 
lifestyle such as athletics, dress, social prowess, and dating (Irving & Hundley, 2008; Bell, 2010) 
and these areas can potentially inhibit academic success.  Stinson (2011) suggested African 
American students generally view such non-academic pursuits as areas in which they can be 
successful and are influenced by peers. 
 While there are barriers to learning for students of color in typical classrooms across the 
nation, they should not be categorically marginalized.  The Cultural Difference Theory is 
comprised of some inherently appropriate and useful discourse.  As Stinson (2011) indicated, not 
all African Americans find difficulty in working within the mainstream norms of education if 
there indeed exists such norms.  To gain a full understanding of the factors involved in the 
underperformance of African American students, further exploration of socio-cultural 
implications is warranted. 
Social Disorganization Theory   
 The Social Disorganization Theory encompasses four primary factors: poverty, family 
composition, teacher and school quality, and motivation for achievement (Wells, Griffith, & 
Kritsonis, 2007; Kober, 2010; Maydun, 2011; MacIntyre, Potter, & Burns, 2012).  These four 
confounding variables, also referred to as “unseen dangers,” are not easily noticeable when 
teaching. 
 According to Bell (2010) and Maydun (2011), social implications rather than classroom-
level contributions must be the primary focus in establishing the cause for the achievement gap.  
A student’s family and social composition must be considered foremost, while focusing too 
narrowly on race can affect students’ abilities to excel (Bainbridge & Lasley, 2002; Gorey, 
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2009).  Examining the familial and societal implications of underperformance in the classroom, 
poverty must be considered; however, this should not be the sole focus.  Focusing on poverty as 
a condition alone will result in the dismissal of other confounding variables to socialization; 
opportunities such as connecting with positive role models and accessing social resources.  
 Poverty is a major contributing factor to the potential underperformance of any student; 
however, the degree of poverty and its effects on immediate social circumstances can be even 
more limiting.  Massey and Denton (1989) contended African Americans live in 
disproportionately poverty-stricken neighborhoods when compared with Whites, where at least 
40% of the African American population lives in neighborhoods below the poverty standard..  
Typically in such neighborhoods, space is at a premium; therefore, poverty becomes more 
concentrated.  The effects of “concentrated poverty” become more pronounced on the psyche of 
young people.  Concentrated poverty encapsulates other negative connotations while separating 
young people from other positive influences.  Research indicates a higher prevalence of violence 
and gang participation among youth living in neighborhoods of concentrated poverty (Sampson, 
1997).  Conversely, a relationship exists between the effectiveness of the school system and the 
socioeconomic status of the family and community (Bainbridge & Lasley, 2002; Shin 2011).  
Negative influences inherent in neighborhoods of concentrated poverty lead young people to 
identify more closely with negative influences regardless of race or ethnicity leading to academic 
underperformance resulting from social disorganization. 
 Social Disorganization Theory was developed to explain and predict community violence 
and other criminal behavior (Anthony, Kritsonis, & Herrington, 2007; Maydun, 2011).  
Furthermore, the theory relates that when a neighborhood or community consists of a higher 
magnitude of single-parent households, transience, diversity, and poverty, conveying social 
	 43 
control and acceptable norms, expectations, and values is diluted.  According to the Center on 
Education Policy (2016), 54% of African American school-age children live in single-parent 
homes.  This is in contrast with school age White and Latino children at 21% and 29% 
respectively. 
 Family composition is among the most important factors to the Social Disorganization 
Theory.  Higher incidences of single-parent households result in less opportunities for role 
modeling and supervision (Bell, 2010; Huidor & Cooper, 2010; Mayer & Tucker, 2010; 
Maydun, 2011).  While this is problematic for the individual student, Maydun (2011) argued that 
this is more dangerous for the community at-large.  Higher concentrations of single-parent 
households undermine the strength of the community.  Typically, community engagement and 
parental involvement happens with less frequency in communities with higher concentrations of 
single parents.  Shin (2011) reported students who demonstrated a stronger connection to their 
families, community, and culture also demonstrated more confidence in their abilities to be 
academically successful.  Socially, the stronger the familial unit, the stronger the community, 
thus the student preparation and training is stronger.  
 Higher incidences of family transience result in fewer opportunities to form community 
relationships.  Fewer opportunities to form community relationships generally result in weaker 
social ties, lower social capital, and a dearth of quality resources (Maydun, 2011).  The 
importance of stronger social ties, greater social capital, and greater magnitudes of quality 
resources is found in improved psychological characteristics and school quality.  Socially, the 
weaker these areas tend to be in any community reflects directly on the quality of schools and 
teachers within those schools.  With higher transience, the possibilities of greater parental 
involvement and connectivity with the school are greatly diminished.  Social capital is defined as 
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the wealth of important human relationships making the social system work for specific groups 
(Mayer & Tucker, 2010).  According to the theory of social capital, upper and middle class 
families are generally better positioned to capitalize on benefits for their students than those of 
lower socioeconomic statuses even within the same schools.   
 Poverty is a result of a community’s inability to inculcate collective norms and 
expectations in students.  If a family focuses much of its efforts establishing basic needs, the 
priority of academic needs generally declines (Maslow, 1943).  Community or neighborhood 
poverty levels result in the general underperformance of students; however, with a high number 
of African American families living in concentrated poverty, the impact on African American 
students is greater (Wells, Griffith, & Kritsonis, 2007; Irving & Hundley, 2008).  The pervasive 
underachievement of African Americans affected by concentrated poverty will diminish future 
social mobility.  
 Maydun (2011) argued strengthening positive social influences was the key to improving 
a community’s abilities to generate resources resulting in better academic success.  Maydun 
(2011) continued to outline positive social influences as inclusive of close friendships, 
organizational participation, and acceptance in various peer groups.  For students to develop a 
greater bond with their school, opportunities for positive friendships, participation, and peer 
influence are paramount.  
Institutional Racism Theory   
 Institutional racism is the perspective that other ethnic groups are stereotyped through an 
unjust, majority-dominated institution that will preclude success of any minority group (Shin, 
2011).  Institutional racism is quickly becoming the preferred theory of explaining why students 
of color fail to succeed in schools.  According to the theory, all systems are inherently racist.  
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Hilliard (2001) challenged readers to view the true problem of education in America: White 
hegemony.  According to Hilliard (2001) and Wells, Griffith, and Kritsonis (2007), the spotlight 
should not be placed on the individual student because this is tantamount to blaming him or her 
for “being Black.”  Wells, Griffith, and Kritsonis (2007) argued current educational structures 
attempt to destroy critical consciousness, alienate ethnic groups from their traditions and from 
one another, and teach inferiority concurrently with European superiority (pp. 25-26).  Because 
students of color have historically been marginalized in general, the true focus should be the 
“hegemonic identity of Whiteness that infects US public schools.” (pp. 25-26).  Hilliard (2001) 
proceeded to recommend the destruction of the hegemonic structures of maleness, middle-
classness, Christianness, and heterosexualness, as these ideals are the unjust foundation of U.S. 
public schools.  
Teaching in a Minority-Majority, Urban School   
 The inability to adequately define one’s cultural identity is often cited as promulgators of 
maladaptive coping abilities, social disorders, and underachievement in school (Gullan, 
Hoffman, & Leff, 2011).  MacIntyre, Potter, and Burns (2012) found minority youths often 
discount positive academic achievement as anti-cultural; a prevailing mindset that is perpetuated 
by socio-cultural interactions.  A tenet of the Cultural Opposition Theory (Stinson, 2011; Brown 
& Brown, 2012) is rejection of what is perceived as “mainstream” culture in order to “preserve” 
ethnic, social, racial, and proximal identity.  An outcome is the outright rejection of the 
mainstream educational complex by minority students due to the inability of the educational 
system to address the cultural needs of the minority-majority, urban student.  An often cited 
response and pedagogical intervention model is culturally relevant teaching (Posner & 
Rudnitsky, 2006; Kelly, 2010; Walker, 2011; Brown & Brown, 2012).  
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 Mayer and Tucker (2010) demonstrated minority-majority schools are often located in 
urban centers and are positioned in the most socio-economically disadvantaged sectors of those 
urban centers.  In fact, many of the schools are microcosms of concentrated poverty (Mayer & 
Tucker, 2010) where vast communities of individuals have languished in the same circumstances 
for generations.  Christensen, Horn, and Johnson (2011) defined the continued cycle of poverty 
and lack of educational attainment as multigenerational entrapment.  Clearly, extensive 
understanding and demonstrated success are essential for perpetuating educational change in 
such schools.  One must project the ability to relate or empathize (Achinstein et al., 2010); 
exhibit compassion and care (Van Brummelen, 2009; Blackaby & Blackaby, 2011); demonstrate 
a willingness to learn culturally competent strategies for teaching (Posner & Rudnitsky, 2006; 
Achinstein et al., 2010; Brown & Brown, 2012); and have been proven successful as a quality 
teacher (Meier, 2002; Hanushek & Rivkin, 2010a; Smith, 2011; Hanushek & Rivkin, 2012; 
Lambeth & Lashley, 2012). 
Identity.  Identity among adolescent students of color is among the most prevalent 
explanations as to the cause of underachievement in school.  While adolescence is a particularly 
challenging time in every human life, there are barriers to success for minority students that may 
not be present in students of other ethnicities.  Researchers assert that identity among urban, 
inner-city minority students tends to face even greater challenges than those associated with 
adolescence only.  It is this inability to develop a “sense of self” that results in greater prevalence 
of maladaptive coping abilities, gang involvement, early pregnancy, crime involvement, and 
attrition (Gullan, Hoffman, & Leff 2011).  The underdeveloped sense of self in urban minority 
students results in underachievement in school.  The promotion of school policies and procedures 
that support student identity development is consistent with overall academic achievement 
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(Irving & Hundley, 2008).  To begin to understand the underachievement of minority students, 
one must comprehend the concept of cultural identity. 
 While many researchers base their research on the stage development theory of Erikson 
(1968), they include ideas of Vygotsky, particularly in relation to context and intervention.  
Several authors contend that it is cultural context that facilitates or prevents successful 
achievement in adolescents.  It is the influences of cultural context that contribute to the overall 
development of identity for most adolescents; however, these influences are particularly critical 
in the development of ethnic minorities.  Madyun (2011) provided insight into the deep effects of 
cultural context on identity development of African American students.  The basic tenet of the 
Social Disorganization Theory is that the ills of society such as single-parent homes, poverty, 
and hyper-mobility are the confounding variables to a society’s inability to convey norms, 
expectations, and values imperative to that particular culture.  The weakening of social ties and 
values in cultures of color is a result of social disorganization that, in turn, can contribute to 
underachievement.  Gullan, Hoffman, and Leff (2011) posited it is the “individual, group, or 
community interventions based on a culturally sensitive understanding of development [that] can 
build on the strengths of vulnerable youth as well as help them overcome common barriers to 
achievement” (Leff, Costigan, & Power, 2004, p. 30).  Furthermore, it is important for educators 
to assist students in maintaining a balance between positive ethnic identity or cultural 
identification and academic achievement (Irving & Hundley, 2008).  By understanding identity 
development in a cultural context, institutions (such as schools) can better serve the students 
from high-risk communities. 
 The study conducted by Gullan, Hoffman, and Leff (2011) was designed to examine the 
development of identity in urban African American students who were in the early stage of 
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adolescence.  The goal of the mixed methods study was to develop a better understanding of 
developmental processes in inner-city minority adolescents which would, in turn, provide 
methods of educating at-risk youth, resulting in positive cognitive, socio-cultural, disciplinary, 
and academic outcomes.  
 Peer influences and self-efficacy.  The qualitative results of the study revealed student 
perception of two primary barriers to personal success: peer influences affecting focus and 
motivation to perform well and the desire to balance expectations and norms of two cultures, 
which were identified as “acting Black” and “acting White” (Gullan et al.,2011).  Various 
student responses revealed a significant impact on identity of minority students facilitated by 
when to “act White” and when to “act Black” (peer influence; MacIntyre, Potter, & Burns, 
2012), impressions of home neighborhoods as “dirty” and neglected (community influence), and 
public expectations of minorities as reflected in music, movies, and television (media influence).  
 The results of the quantitative aspect of Gullan et al.’s (2011) study revealed high self-
efficacy among students.  The students felt as though they would have the capabilities necessary 
to be successful in life.  Further results indicated the students possessed a range of leadership 
competencies particularly in regard to decision-making and planning.  In regard to self-perceived 
abilities, the students felt the effect they could impose upon vandalism, violence, gangs, 
pollution and racism in their communities was minimal at best.  Students also reported a stable 
sense of one’s self.  The results were correlated utilizing the Pearson product-moment test of 
correlation, revealing students who reported high self-efficacy tended to exhibit significantly 
greater trust in others, a significantly stronger sense of community, and a significantly stronger 
sense of civic mindedness.  Students who demonstrated higher competence in leadership also 
exhibited significantly lower self-concept clarity and a significantly lesser connection or identity 
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to their race.  In short, students who demonstrated good communication and problem-solving 
skills as well as decision-making skills also exhibited less stability in self-identity and 
consistency.  Additionally, results indicated the students exhibited a low sense of community, a 
moderate connection or identification with their ethnic group, very low trust of most people and 
established institutions in their lives, and a moderate sense of responsibility to contribute to their 
communities. 
 Gullan et al.’s (2011) study underscored the importance of understanding the culture of 
urban minority students in further understanding identity formation.  These students tended to 
perceive mixed messages regarding how they should act, look, and feel.  The students 
acknowledged that although they felt a sense of connection with their communities and 
neighborhoods, they understood that adopting an identity similar to that of those in their 
neighborhoods would contend with the ideals of achievement in the mainstream.   
 Culture-in-context is critical to understanding the perceptions of minority students 
regarding education and achievement.  Community and peer influences are variables affecting 
their decisions.  Because the perception is that the White culture is the dominant culture, 
minority students feel “pressured” to reject the cultural norms of the mainstream.  Furthermore, 
because minority students feel marginalized by the mainstream culture, the pressure to denigrate 
that culture and actively pursue alternative means to success increases (Fordham & Ogbu, 1986).  
Similarly, the Cultural Difference Theory argues that the dominant culture determines the 
mainstream definition of the appropriate way of being and the appropriate worldviews and 
perspectives.  People from different cultures have different perspectives and methods of 
comprehension.  These perspectives and methods of comprehension can be included in ethnic 
and racial identity that defines a culture that shares an ancestry as well as a particular location 
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(Irving & Hundley, 2008).  Culturally relevant teaching then becomes more necessary in 
ensuring all students, regardless of cultural heritage, are provided the opportunity to learn 
(Posner & Rudnitsky, 2006; Marshall & Oliva, 2010; Brown & Brown 2012).  An outcome of 
the rejection of the mainstream, or “White European” cultural norms, the minority student also 
rejects the perceived mainstream institution of education, thus an explanation of pervasive 
underachievement of some minority, particularly urban, students.   
 Nuri-Robins, Lindsey, Terrell, and Lindsey (2007) defined cultural proficiency as “an 
inside-out approach that makes explicit the values and practices that enable both individuals and 
schools to interact effectively across cultures” (p. 16).  Culture defines all actions in the school.  
Communication with students and families is key in understanding culture and building 
relationships.  Barriers that will impede progress are resistance to change or ignorance, 
presumption of entitlement, systemic oppression and privilege.  Schools must overcome barriers 
to translate values into norms for the school to instill them as behaviors and practices.  This 
includes successfully transforming the curriculum into a more socially active approach (Banks, 
1989).  
          Cultural plurality was at the center of Gay’s (1994) treatise on multicultural education.  
Gay provided insight to the various definitions utilized to define multicultural education.  
Relating multiculturalism to social justice, Gay advocated for more inclusive and equitable 
practices in education given the realities of society with the underlying premise of multicultural 
education to transform society.  Homogenized, monolithic Anglo-centric, Euro-centric education 
is not advantageous to the holistic education of children, and even discounts the benefits and 
contributions provided by individuals of other ethnicities (Marshall & Oliva, 2010).  Humans are 
culturally conditioned to behave in ways that are culturally relevant to their ethnicity.  This is 
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also problematic in education.  Culturally relevant teaching is imperative to the success of ethnic 
groups that tend to underperform academically.  Stereotypes, prejudices, and racism must be 
confronted and controlled in the classroom.  Students and teachers learning to interact with 
individuals who are different will propagate cultural competence development. 
Because “Children grow into the intellectual life of those around them” (Vygotsky, 1978, 
pp. 89-90), it is imperative to surround children with positive influences.  Because of the strong 
discipline, structured nature of traditionally non-tested content areas in schools such as the arts, 
world languages, and physical education, encouragement of minority students to participate 
would assist in better identity development.  The nature of these courses promotes socio-cultural 
values that are community dependent and could serve as the catalyst for identity development.  
According to McIntyre, Potter, and Burns (2012), such courses promote self-efficacy, failure-
avoidance, and motivation.  These are all qualities that are often mentioned as necessary for 
improving African American achievement. 
According to Jencks and Mayer (1990), close friendships, organizational participation, 
and peer groups can perpetuate social disorganization and impede positive identity development 
when negative influences are present; conversely, when a positive influence is present, these 
ideals can promote positive development.  Sociological effects of minority student participation 
in traditionally non-tested courses will inculcate the values of teamwork, reliance on peers for 
success, discipline, and organizational participation producing positive interactions with peers, 
teachers, and the school community.  These positive interactions, in turn, produce a sense of 
inclusion for minority students in an environment where collaboration is crucial.  These 
interactions will result in greater inclusion and better academic results for ethnic minority 
students in any teaching situation. 
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Identity development is critical for any student; however, overcoming the barriers to 
minority identity development tends to be more problematic in certain situations.  The prophet 
Zechariah wrote, “Administer true justice; show mercy and compassion to one another. Do not 
oppress the widow or the fatherless, the alien or the poor” (Zechariah 7:9-10, KJV).  Van 
Brummelen (2002) asserted that in the Old Testament of the Bible, God condemned the sin of 
injustice.  He further explained that humans have “the right to equality under the law” (p. 65).  
All people in societies have the right to be treated with respect and have the right to participate in 
society with full access to services.  Education is a basic service to society where minority 
students have generally been underserved for various reasons.  The curriculum should address 
justice for disadvantaged groups in society (Van Brummelen, 2002).  If curricula were designed 
and educational institutions developed through the prism of a Christian worldview, educators and 
curriculum writers would provide every possible means to reaching every student by all 
necessary means.  
The Apostle Paul in I Corinthians 13:13 outlined three qualities of a human with a proper 
worldview, “And now these three remain: faith, hope, and love. But the greatest of these is love” 
(NIV).  Jesus taught “Love the Lord your God with all your heart and with all your soul and with 
all your mind.  This is the first and greatest commandment and the second is like it: love your 
neighbor as yourself,” (Matthew 22:37-37, KJV).  Teaching through this prism will provide the 
teacher with the necessary tools for reaching every student regardless of ethnicity. These ideals 
can be incorporated into a teaching method by designing lessons that foster inclusion, 
collaboration, and positivity.  
 The influence of gender and self-perception.  Data related to different academic 
outcomes among minority males and females are prevalent.  Eisele, Renick Thomson, and Zand 
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(2009) cited many sources where research had been conducted generating information on how 
minority females outperformed their male counterparts in many aspects of education including 
reading and writing, grade point averages, school engagement, and college success.  One purpose 
of this article was not to reiterate generalized differences between minority males and females 
but to assess the causes for those differences.  Miller (2011) noted, the source of gender 
development in humans originates “…from the interaction of intrapersonal, behavioral, and 
social influences operating within societal systems composed of parents, peers, teachers, mass 
media, and various social institutions” (p. 249).  In other words, gender identity development 
affects social development.   
 It is in early adolescence when physiological and psychological changes are contributing 
to the overall development of students, often resulting in awkwardness.  Additionally, these 
changes influence the social behaviors of early adolescents and further delineate the differences 
between the genders.  Moreover, it is this middle period in the lives of males where academic 
achievement tends to decline (Eisele, Renick Thomson, & Zand, 2009). As Bandura emphasized, 
physical maturation is one of three factors in human development (Bussey & Bandura, 2004). 
Gender identity development cannot be considered a result of physical maturation alone, but in 
addition to self-perception, it is also a cognitive consideration. 
 Self-perception (or self-concept) and school bonding are important variables to be 
considered when predicting academic achievement.  Bandura (1997) referred to the concept of 
self-perception as self-efficacy.  Self-efficacy, as defined by Bandura (1997), is “beliefs in one’s 
capabilities to organize and execute the courses of action required to produce given attainments” 
(p. 31).  Eisele, Renick Thomson, and Zand (2009) proposed that while academic self-concept is 
positively related to academic achievement, little is known in regard to the relationship of self-
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perception in other domains and academic achievement.  Moreover, school bonding, or the sense 
of relationship between the student (and teacher) and the school environment, is related to 
academic achievement (Maddox & Prinz, 2003) and overall self-perception (Zand & Thomson, 
2005), but little research has been conducted to identify the relationship of school bonding to 
various types of self-perception.  Perceived competence in regard to student environment is the 
essence of self-efficacy.  Students with greater self-perception typically demonstrate greater 
levels of school bonding which, in turn, results in greater academic achievement.  How the 
variables of gender, self-perception, and school bonding influence student academic achievement 
is still being researched. 
 Bandura’s second factor of development is experience with the social world (Miller, 
2011).  In citing a tenet of Social Learning Theory, Miller described how experience with the 
social world shapes development.  According to Miller, “As children interact with other people, 
they acquire a repertoire of behaviors, learn the appropriate situations for these behaviors, and, 
because these behaviors are reinforced by others, become motivated to perform them” (p. 251). 
Self-perception in regard to peer relationships and behavior may be related to academic 
achievement.  Relationships with peers and the environment elicit both positive and negative 
responses from students and teachers respective of the circumstances.  Involvement in negative 
behaviors tends to result in decreased academic achievement (Eisele, Renick Thomson, & Zand 
2009).  Conversely, involvement in positive behaviors with peers tends to result in increased 
school bonding and academic achievement (Barry & Wentzel, 2006). 
 Poverty, race, ethnicity, and gender are among the most commonly measured variables 
when attempting to understand the effects of student background on performance.  Theoretically, 
these variables have the potential to dramatically confound teacher VA data (Cohen, Raudenbush 
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& Ball, 2003; McCaffrey et al., 2003; Ballou, Sanders, & Wright, 2004; Fancera & Bliss, 2011; 
Hill, Kapitula & Umland, 2011; Barile et al., 2012; Haertel, 2013; Darling-Hammond, 2015); 
therefore, a thorough understanding of student background characteristics is imperative.  Abbott, 
Hart, Lybrand, and Nouri (2009) suggested poverty was significantly more influential than race 
or ethnicity; however, the influence of race and ethnicity may be more indirect, whereas income 
is significantly more direct.  Bromberg and Theokas (2013) contradicted this suggestion, citing 
data indicating the achievement gap exists at both high and low income levels.  Minority students 
of affluence largely achieve at levels below White students from economically disadvantaged 
backgrounds.  The economic disparity is less significant than the influence of race and ethnicity.  
In all, race and poverty seem to be confounding variables for predicting teacher VA, but they 
also present some confounding characteristics when interacting with one another.  This 
interaction theoretically produces unintended consequences related to the overall distribution of 
effective teachers statewide, district-wide, and, to a lesser degree, school-wide, with urban 
schools significantly and negatively impacted (Goldhaber, Lavery, & Theobald, 2015).  
Distribution of Teacher Quality: The Confounding Effects of Poverty and Race  
 Choi (2010) illustrated the declination of teacher effectiveness, experience, and 
preparedness from predominantly White, affluent, rural and suburban schools, to economically 
disadvantaged, minority-majority, urban schools.  More specifically, teacher quality reduced 
precipitously as minority populations and free and reduced lunch recipients increased.  
Geographic locations of schools were also considered a factor (Choi, 2010).  Those schools in 
neighborhoods of concentrated poverty (Mayer & Tucker, 2010) with the most potential for 
multigenerational entrapment (Christensen, Horn, & Johnson, 2011) were subjected to the least 
prepared, effective, and experienced teachers.  According to Hanushek and Rivkin (2010a), 
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teachers most value working conditions, stability, salary, and performance when searching for 
positions.  Achinstein et al., (2010); Hanushek and Rivkin (2010a), and Kelly (2010) posited 
working conditions in economically disadvantaged, minority-majority, underperforming, urban 
schools were likely a major factor in teachers’ decisions to seek employment elsewhere.  
Principals have the authority to create a culture of interconnectedness, value, and care in their 
schools.  
 Principals are often constrained by several factors when determining the best candidate 
for vacancies in their schools (Ingle, Rutledge, & Bishop, 2011).  It would seem principals are 
most responsible for the imbalance of teacher quality that exists between schools in communities 
of concentrated poverty (Mayer & Tucker, 2010) and schools in affluent communities.  Rutledge, 
Harris, and Ingle (2010) described the internal and external pressures under which principals 
must operate when hiring staff.  Federal and state mandates most often require principals to rely 
on experience, verbal and cognitive ability, content knowledge, and pedagogy as indicators of a 
potentially successful teacher (Rutledge et al., 2010).  It would seem these mandates would 
primarily result in the acquisition of suitable candidates for teaching positions; however, Ingle et 
al.,(2011) and Harris, Ingle, and Rutledge (2014) found principals rely more on personal 
characteristics, potential, and the willingness to accept other responsibilities as motivating 
factors for hiring candidates for teaching positions.  Furthermore, principals cited racial and 
ethnic diversity requirements mandated by state and local edicts as factors in employment 
(Rutledge, Harris, & Ingle, 2010; Ingle, Rutledge, & Bishop, 2011).  In fact, some principals 
indicated they sacrificed quality for the opportunity to balance staff demographics (Rutledge, 
Harris, & Ingle, 2010).  The compounding issues of teacher preference on working 
environments, mandates on principals’ hiring practices, and the characteristics of teacher 
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candidates make ensuring quality teachers are placed in the classrooms with the most need 
difficult.  Perhaps relying on alternatively licensed, ineffective, and inexperienced teachers is the 
best method for ensuring a modicum of consistency in their schools; however, some research 
indicates the inverse is most often the case. 
 Virtually every measure of teacher quality is unequally distributed across nearly every 
indicator of student disadvantage (Goldhaber, Lavery, & Theobald, 2015).  Most inequity is the 
result of teacher sorting across districts and schools rather than across classrooms in schools.  
Black students are significantly more likely to be in a classroom with a novice teacher than their 
White student peers.  Thirty-eight percent of the gap is due to teacher sorting across districts, 
37% due to teacher sorting across schools within districts, and 25% is due to sorting across 
classrooms within schools.  Minority, less experienced, female teachers are significantly more 
likely to be placed with lower-achieving students than their more experienced, White, male 
peers. Teachers in high poverty schools are more likely to have lower value-added (Goldhaber, 
Lavery, & Theobald, 2015).  The goal of VAMs is to isolate the causality of teachers on 
achievement from other exogenous factors.  Students eligible for free or reduced lunch (FORL) 
are more likely to be assigned to a teacher whose prior-year VA is low.  Both FORL and 
minority students are more likely to be assigned to a teacher whose licensure test scores were in 
the lowest quartile.  Economically disadvantaged students are more likely to attend schools in 
districts with the highest percentages of low-quality teachers.  Not only are the poorest students 
more likely to be taught by a low-quality teacher, they are even less likely to be enrolled in a 
high-quality teacher’s class (Goldhaber, Lavery, & Theobald, 2015). 
 Horace Mann (1848) wrote, “Education, then, beyond all other devices of human origin, 
is the great equalizer of the conditions of men – the balance wheel of the social machinery.  If 
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education were complete and universal, it would eliminate factions in society.”  Education 
possesses the power to potentially equalize the conditions of men; however, the caveat is if 
education is complete and universal.  By most measures, education is incomplete and limited by 
opportunity.  Hall Mark (2013) suggested the achievement gap is in reality a “gap of 
opportunities” (p.336) for certain sectors of society.  Subsequently, there are those who have the 
opportunity but fail to grasp it (Christensen, Horn, & Johnson, 2011).  With such dichotomies, 
the combined influences of poverty, particularly concentrated poverty, and its effect on ethnic 
minorities create an inequitable situation for teachers with regard to the value they add to student 
learning.  The argument is that because situations are inequitable, it is impossible to fairly assess 
the causality of each teacher by a single metric. 
 While the predictive potential for student and teacher background to influence teacher 
VA in any subject exists, perhaps the most predictive set of confounding variables relates to 
school climate and culture.  Analysis of research related to student and teacher background 
reveals possible correlations between student race, ethnicity, and SES, and lack of teacher quality 
potentially affecting school climate (Lankford, Loeb, & Wyckoff, 2002; Achinstein, 2010; Choi, 
2010;  Hanushek & Rivkin, 2010a; Kelly, 2010; Adamson & Darling-Hammond, 2011; Ludlow, 
2011; Adamson & Darling-Hammond, 2012; Wiseman & Al-bakr, 2013; Sass, 2015; Shuls & 
Trivitt, 2015; Teach For America, 2016).  Achinstein (2010), Hanushek and Rivkin (2010a), and 
Kelly (2010) posited teachers are mostly concerned with stability, leadership, and culture leading 
them to seek positions in schools consisting of more affluent families (Cohen, Raudenbush, & 
Ball, 2003) in order for test scores to be more reflective of their causality rather than student 
background or principal leadership (Sass et al., 2012).  Sass et al., contended teacher 
characteristics and student performance are only weakly correlated, but high quality teachers 
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often seek positions in more affluent schools while high-poverty schools have difficulties hiring 
teachers at all (Teach For America, 2016).  Accountability pressures exacerbate these issues.  
Teacher quality in high-poverty schools is generally lower than in more affluent schools 
(Adamson & Darling-Hammond, 2012; Darling-Hammond, 2015).  Because of this, state and 
federal governments have enacted policies and partnered with programs to alleviate these 
problems by introducing more financial incentives and recruiting alternatively licensed teachers 
(Teach For America, 2016).  
 The variation of teacher quality between high-poverty schools is greater than variation of 
quality between affluent schools (Sass et al., 2012).  Certification status and educational 
attainment only accounts for one-fourth of the difference in teacher quality between high-poverty 
and affluent schools.  Productivity among early year teachers is better in affluent schools versus 
high-poverty schools, but increases with experience (Ludlow, 2011; Sass et al., 2012).  
Implications from this may include changes in teacher distribution policies (Choi, 2010) that 
place high performing teachers where they could be of greater effect; however, Sass et al. (2012) 
suggested results indicated lower performing teachers who switched from high-poverty to more 
affluent schools experienced a significant increase in productivity.  In general, there is little to no 
variability with high performing teachers in high-poverty and affluent schools.  There is; 
however, great variability in lower performing teachers in both settings with teachers at the high-
poverty schools performing dramatically worse. 
 The data may be more reflective of indirect effects on school climate and culture.  Policy 
and practice worldwide generally include the process of measuring student achievement for the 
purpose of measuring teacher performance, but teachers’ actual behaviors and activities are 
generally ignored (Wiseman & Al-bakr, 2013).  Teachers with less experience, alternative 
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licensure, and little professional preparation teaching in minority-majority, economically 
disadvantaged, urban schools often present little stability (Adamson & Darling-Hammond, 2012; 
Wiseman & Al-bakr, 2013), indirectly affecting student achievement, thus damaging the overall 
school culture and climate (Leonard & Box, 2009).  Wiseman and Al-bakr (2013) concluded 
school climate and culture must be treated as confounding variables when determining teacher 
causality on student growth and performance.  The effects of SES and other confounding 
variables on school climate are largely detrimental to achievement test scores.  Fancera and Bliss 
(2011) implemented a path model involving the calculation of total effects of one variable on 
another representing the sum of direct and indirect effects on both.  The authors included 
spurious effects to determine influence of common causes between two variables.  Results 
included low concentrations of poverty significantly correlated with higher school climate.  Low 
SES correlated significantly with higher academic achievement in ELA. 
 There are times when within-school sorting causes gaps of opportunities for students with 
varying degrees of economic disadvantage.  Lankford, Loeb, and Wyckoff (2002) asserted 
economically disadvantaged, low-achieving, and non-White students, particularly in urban areas, 
are assigned to classes with primarily the lowest qualified teachers.  Research does not indicate 
whether the cause is related to hiring practices or the attraction for lower-quality teachers 
(Lankford, Loeb, & Wyckoff, 2002); however, Rutledge, Harris, and Ingle (2010) and Ingle, 
Rutledge, and Bishop (2011) proposed that principal hiring practices along with state and federal 
mandates are the cause.  Researchers underscore the importance of “nonpecuniary job 
characteristics” in determining the distribution of quality teachers (Lankford, Loeb, & Wyckoff, 
2002).  These characteristics include class size, preparation time, facilities, student 
characteristics, and others.  Lankford et al. investigated the influence of teacher characteristics 
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within an urban school setting and concluded compounding factors of urbanicity, student race, 
student poverty, English proficiency, and student exam performance were influential.  With 
regard to teacher stability, teachers were more likely to leave poor, urban schools, with the most 
qualified teachers most likely to leave. 
 Silins and Mulford (2002) and Barile et al., (2012) asserted SES affected school climate 
and culture by alienating students from connecting with the school.  In their research, Barile et 
al., found a significant negative correlation between low SES and school climate, math 
achievement, and student characteristics, suggesting school relationships strengthen individual 
student success rates.  Silins and Mulford (2002) suggested it was imperative for students to be 
more involved in school activities to counterbalance the overall negative effects of a less-than-
desirable school culture.  Conducting a path analysis, Silins and Mulford indicated the existence 
of significant, indirect, and negative correlations between school size, class size, and SES on 
achievement.  School climate as a whole emerged as a direct predictor of school achievement.  
Mitchell and Tarter (2016) posited a strong school culture was necessary to counterbalance the 
deleterious effects of low SES, student background, and teacher characteristics.  In addition to 
student connection to the school, teacher connection was found to be equally as important 
(Karadag, Baloglu, & Cakir, 2011).  School climate can be responsible for up to 60% of the 
variability in teacher stability. 
 While student background may influence school culture and both may act as confounding 
variables to predict teacher VA, teacher background is a variable worthy of consideration as 
well.  Considering economically disadvantaged schools and school districts are more susceptible 
to lower teacher effectiveness (Sass et al., 2012; Teach For America, 2016), it would seem 
screening for the best possible teacher candidates to fill those often hard-to-staff positions would 
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be most advantageous; however, defining the “best possible candidate” is not altogether an easy 
task.  While the No Child Left Behind Act of 2001 (2002) demands that teachers be “highly 
qualified,” the actual definition of such a moniker is not easily determined. 
Defining Effectiveness by Teacher Licensure and Experience 
 Measuring the predictive influence of teacher licensure pathways and experience has 
been contentious.  Proponents of traditional, college prepared licensure routes assert alternatively 
licensed teachers are inadequately prepared and classroom results indicate their failure 
(Adamson & Darling-Hammond, 2011; Adamson & Darling-Hammond, 2012; Linek et al., 
2012; Bonner, Ruiz, & Travis, 2013).  Proponents of alternative licensure routes suggest there 
are no statistical differences between alternatively and traditionally licensed teachers on 
academic outcomes (Ludlow, 2011; Haertel, 2013; Hanushek, 2014; Sass, 2015).  Some suggest 
teachers with more experience add greater value to the classroom (Adamson & Darling-
Hammond, 2011; Lashley & Lambeth, 2012; Linek et al., 2012; Goldhaber, Liddle, & Theobald, 
2013), while others contend experience and professional development are not significant 
indicators of effectiveness (Hanushek, 2014; Sass, 2015).  Both perspectives are expressed with 
substantial data to support their claims and refute the opposing viewpoints; therefore, it is 
imperative to analyze both perspectives. 
  Alternative licensure encompasses many forms throughout the United States.  Intense 
rates of shortages in high-minority, high-poverty schools may be the cause of reliance on 
unlicensed teachers.  By 2007, every state had variations of an alternatively licensed program, 
with a total of 485 programs offered.  Seventy-one percent of alternatively licensed teachers 
serve in high-needs schools described as being comprised of high minority populations, high 
poverty, and located in areas of concentrated poverty (Ludlow, 2011).  Considering the 
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pervasiveness of alternative licensure programs across the nation and the vast majority of 
teachers from those programs serving schools with the highest minority populations and lowest 
income levels, the concerns whether these programs are sufficiently robust are warranted.    
 In the state of North Carolina, the primary alternative licensure programs are Teach For 
America (TFA) and “lateral entry.”  Both programs require licensure candidates to possess at 
least a bachelor’s degree in their respective fields; however, they differ significantly based on 
preparation.  Lateral entry requirements involve three years of pedagogical and educative 
training while holding a teaching position (North Carolina Department of Public Instruction, 
2016c).  TFA requirements involve a summer of training followed by a two-year commitment to 
teaching in a highly impacted school.  Researchers suggest alternatively licensed programs are 
highly successful and provide a means for staffing schools with highly qualified people who 
might not otherwise subject themselves to the traditional pathway.  Hanushek (2011) suggested 
teacher preparation and extensive induction processes have proven to be insignificant.  Likewise, 
intensive professional development has not proven to be as significant in determining successful 
student achievement.  Regulatory approaches to obtaining “good teachers” have been shown to 
be ineffective, if not impossible.  Credentials, degrees, experience, and test scores have not been 
proven adequate measures of teacher success.  One potential method for obtaining more effective 
teachers is heightened screening processes; however, Hanushek asserted that the high costs of 
implementation are preclusive.  Heightened screening would also reduce the population of 
candidates.  Hanushek cited Teach for America research that indicated TFA teachers perform 
“positively” when in math and “equally” in reading (Raymond, Fletcher, & Luque, 2001; 
Decker, Mayer, & Glazerman, 2004; Xu, Hannaway, & Taylor, 2009).  Boyd et al. (2006) and 
Kane, Rockoff, and Staiger (2008) proposed little average differences were determined in teacher 
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effectiveness between Teach for America teachers and those who progressed through traditional 
portals. 
 While contending alternatively licensed teachers are generally as equally successful as 
traditionally licensed teachers, Hanushek (2011) suggested a more formidable screening process. 
Licensing is often done as a quality assurance method; however, the screens may be too 
restrictive, thus eliminating candidates for teaching positions who would otherwise be good fits 
for the classroom (Shuls & Trivitt, 2015).  Conversely, lackadaisical screening could also deter 
potentially good candidates, allowing ineffective teachers easier access.  In short, the screening 
process must be highly correlated with the desired outcome of teacher effectiveness (Shuls & 
Trivitt, 2015).  Results of investigations on the impact of licensure route on teacher effectiveness 
are not conclusive mainly because it is impossible to determine who has been denied entry to the 
classroom.  Traditionally, licensed teachers gain close to a year’s worth of experience through 
their training program, but this difference gap is rapidly closed by alternatively licensed teachers 
as they gain experience.  
 The goal of teacher education programs is to ensure competence.  Evidence 
demonstrates; however, teacher quality is not related to teacher certification (Wiseman & Al-
bakr, 2013).  Although teacher certification may not directly cause an increase in teacher quality, 
those teachers who complete traditional pathways to a teaching license are likely to be more 
stable in their placement, which in turn does impact student learning (Adamson & Darling-
Hammond, 2011; Adamson & Darling-Hammond, 2012; Wiseman & Al-bakr, 2013).  Quality 
teachers are more likely to leave urban schools in the poorest neighborhoods and with the highest 
ethnic minority populations (Lankford, Loeb, & Wyckoff, 2002; Sass, 2015).  Both proponents 
and critics of employing alternatively licensed teachers underscore the inordinate hiring of such 
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teachers in schools with the highest needs.  Programs such as TFA intentionally target schools 
with the highest needs because of the difficulty in staffing such schools.  Shuls and Trivitt (2015) 
suggested this may be because teachers with traditional preparation prefer to teach in more 
affluent schools with lower numbers of ethnic minorities.   Ludlow (2011) agreed with this basic 
premise in citing the “willingness” of alternatively licensed teachers to select schools with higher 
needs for employment; however, the contention was couched in the proposition that perhaps the 
data may be  skewed due to alternatively licensed teacher employment being “limited” to schools 
with the greatest needs.   
 Proponents of alternative licensure programs suggest alternative preparation is just as 
adequate if not more successful than traditional programs.  Based on a quantitative analysis, Sass 
(2015) concluded that alternatively licensed teachers in his state who made no investment to 
become a teacher, outperformed traditionally prepared teachers by 6-8%of a standard deviation 
with regard to student achievement in math.  In reading, alternatively licensed teachers 
outperformed traditionally prepared teachers by 1.5-2.0%of a standard deviation.  Further 
analysis suggested that alternatively licensed teachers were more successful with male students, 
were more effective in teaching math to students of color, and were more effective in teaching 
reading to students of color who came from socio-economically disadvantaged backgrounds.  
Sass also noted that the alternatively licensed teachers possessed stronger preservice academic 
skills than the traditionally prepared teachers and the VA rates were higher among the 
alternatively licensed teachers.  Sass’ conclusion was that it appeared that low entry requirements 
of alternative programs attracted individuals with greater intellectual ability. 
 Critics of alternative licensure programs often cite qualitative as well as quantitative data 
to substantiate their arguments against their pervasive hiring.  Citing qualitative evidence, 
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Bonner, Ruiz, and Travis (2013) suggested teachers who progressed through alternative 
preparation programs reported feeling underprepared and not supported.  They found that 
students of traditionally prepared teachers scored higher on standardized assessments,  and while 
alternatively licensed teachers had strong content knowledge, they lacked pedagogical skills.  
The research is inconclusive on the correlation between student achievement and teacher 
certification.  Following a quantitative analysis, Bonner et al. suggested that traditionally 
prepared teachers possessed a better possibility of positively affecting student mathematics 
achievement.  Anecdotal evidence presented suggested traditionally prepared teachers possessed 
stronger content knowledge than teachers from alternative tracks.   
 Qualitative data have indicated that alternatively licensed teachers were significantly 
pedagogically underprepared.  For example, Linek et al. (2012) conducted a qualitative analysis 
of needs for alternatively licensed novice teachers and traditionally prepared novice teachers.  
The results indicated alternatively licensed teachers were more concerned with what the authors 
termed as “survival” needs, including classroom management, writing lesson plans, and dealing 
with problems.  Traditionally certified teachers were focused on strategies to improve learning 
and successfully integrating themselves into the school culture.  Some accounts of the 
alternatively licensed teacher interviews in Linek et al.’s study indicated they were not familiar 
with the standard course of study at all.  These teachers were stressed by their ignorance of the 
curriculum, teaching strategies, classroom management techniques, and lack of skills for coping 
with student needs.  On the other hand, principals perceived traditionally licensed teachers as 
possessing greater capacities for learning in professional development.  Linek et al. suggested 
that traditional teacher preparation programs teach the basic pedagogical skills that were the 
primary source of frustration for alternatively licensed teachers. 
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 Critics of alternative licensure pathways contend that while content knowledge between 
individuals with a bachelor’s degree (without regarding the competitiveness of college or rigor of 
courses) may be similar, alternative licensure cannot produce pedagogically sound teachers,  
resulting in higher rates of frustration, pronounced working conditions, and higher attrition rates.   
Considering higher proportions of alternatively licensed teachers serve schools with higher 
needs, high attrition can be problematic in light of the need to improve academics (Darling-
Hammond, 2015).  Less-qualified teachers most often teach in schools serving economically 
disadvantaged and minority students.  These students are three to 10 times more likely to be 
enrolled in classes with teachers who are uncertified, not fully prepared, or who are teaching 
outside their fields of expertise (Adamson & Darling-Hammond, 2012).  Significant numbers of 
schools are “dumping grounds” for unqualified teachers.  The most significant predictors of 
achievement in math included teacher certifications, a college major in math, and at least three 
years of teaching experience (Adamson & Darling-Hammond, 2012).  While Sass (2015) 
concluded a teacher with higher degrees and additional certifications actually produced a 
negative effect on student achievement, Adamson and Darling-Hammond (2011, 2012) 
concluded achievement growth was significantly higher if the teacher was certified in his or her 
field of expertise, fully prepared (education experience in college); possessed higher scores on 
the licensure exam, graduated from a competitive college, was experienced beyond two years, 
and maintained National Board certification.  The influence of these teacher characteristics was 
greater than the influence of race and parental education combined. 
 Continuing education is generally a requirement of all in-service teachers to renew 
licenses.  Professional development opportunities provide teachers with the ability to continue to 
learn new skills, pedagogical methods, and up-to-date content for the classroom.  Along with the 
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debate on teacher certification, the debate on the necessity of professional development also 
continues.  Evidence suggest that teachers become more effective with additional experience and 
training, especially early in their careers (Goldhaber, Liddle, & Theobald, 2013); however, 
Hanushek (2014) and Sass (2015) suggested continued training and development have little to no 
impact on student achievement.   
 Teacher certification pathways, experience, and professional development are 
confounding variables that possess the potential to predict a teacher’s VA score.  Clearly, 
research is not conclusive as to whether these variables influence or have no effect on 
effectiveness outcomes.  Additionally, research is unclear as to the intercorrelation between 
certification pathways, experience, and professional development.  Considering the particularity 
of traditionally non-tested subjects like arts education, world languages, and physical education, 
the potential for radically different interactions between confounding variables and outcomes is 
profound, given little to no research exists on the topic.  Such school subjects are so unique in 
preparation, pedagogy, class structure, cognition, behavioral and sociological expectations, and 
neurological foundations that a thorough understanding of their influence on student behavior, 
academic growth, and socio-cultural implications is imperative. 
Analyzing the Influence of Traditionally Non-Tested Subjects 
 Human development starts with dependence on family, community, or others who 
provide care and guidance.  Through his genetic law of development, Vygotsky emphasized the 
importance of social interactions in human development (John-Steiner & Mahn, 1996).  The 
development of personality and higher psychological functions are dependent on the 
internalizing of social relationships.  Through these relationships, the processes of transmission, 
construction, transaction, and transformation of information are developed.  These processes 
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work together in a continual and complex interplay.  Another way of expressing these ideas is 
through the concept of collaboration.  The interaction of two or more people results in a 
conversation, event, or activity (Miller, 2011).  This interaction for students is generally seen 
between the child and parent, child and teacher, or child and peers.  Through these interactions, 
children can acquire certain behaviors, traditions, knowledge, instruction, and methods of 
learning through imitation where children employ agency (Miller, 2011).  Imitation is a central 
tenet to Bandura’s (1997) Social Learning Theory where observational learning from models is 
the vehicle for cognitive development.  The observation of negative or positive behaviors will 
result in the enculturation of those behaviors.  Children will engage in those behaviors, whether 
appropriate or not, and those behaviors will become a part of their own culture.  This underscores 
the importance of engaging children in positive culture and vehicles of socialization early and 
often. 
 According to Vygotsky, semiotic mechanisms mediate and connect the functioning of the 
social and the individual.  Humans utilize various tools in constructing knowledge.  The tools of 
use are generally social in nature and can be anything from music and works of art to language 
and maps (John-Steiner & Mahn, 1996).  Knowledge is generally internalized through a process 
called appropriation where psychological tools are adopted.  Tools of use are not created in 
isolation but are co-constructed between the student and the community.  It is important to note 
that while some socio-cultural theorists believe that language is the sole tool of use by students in 
their development, cognitive pluralism conjectures that all forms of psychological tools are 
important to the overall development of children.  John-Steiner and Mahn also conjectured that 
one important psychological tool of use by children is that of musical notes.  History, culture, 
and family organization or disorganization play important roles in the various experiences and 
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knowledge acquisition of children (Christensen, Horn, & Johnson, 2011).  Given the long 
historical and psychological development and process of music acquisition, spatial development 
through art and dance; bodily-kinesthetic understanding through theatre, dance, and physical 
education; and linguistic acquisition through the study of languages as well as the neurological 
experiences involved, these subjects can appropriately fulfill the role of providing varying 
experiences and serving as  “unique modes of knowing” for children.  As Gardner (1983) argued, 
intelligence must be a unique mode of knowing. 
 According to Vygotsky (1978) genetic analysis is the process of examining the history of 
a given phenomenon while focusing on interconnectedness.  The process rather than the product 
is of most importance as is the study of the historicity of a topic while involved in a change.  
Historical study of phenomena is the foundation of theoretical study.  The interface of neural and 
cognitive processes, referred to as functional systems, is most useful in exploring phenomena. 
Through genetic analysis, a functional system provides the framework for complex 
interrelationships representation between psychological and semiotic tools, external devices and 
concepts, and the social world.  In essence, it is the individual who is constructed by the social 
and simultaneously constructs the social (John-Steiner & Mahn, 1996).  This is the foundation of 
the dialectical approach. 
 Howard Gardner developed the Theory of Multiple Intelligences (MI) in his book Frames 
of Mind (1983).  This theory was created to challenge the classical view of intelligence as 
measured by one assessment - the intelligence quotient or IQ exam.  According to Gardner and 
Hatch (1989), intelligence is “the capacity to solve problems or to fashion products that are 
valued in one or more cultural setting” (p. 5).  In his theory, Gardner challenged the notion of a 
single human intelligence and offered his suggestion of seven (now nine) autonomous human 
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intelligence competences.  Each competence is different with its own developmental history.  It 
is suggested the elimination or absence of an intelligence will remain an absence of that 
intelligence.  
 Gardner posited two states of intelligence.  The first is that human intelligence is flexible.  
Human intellectual capacities can be altered.  This theory challenges the notion that all 
intelligence is innate and proposes any intelligence must be nurtured through interventions in 
education.  The second state of intelligence is nature of intelligence.  All human beings possess 
general powers of the mind.  These powers are all-purpose information-processing mechanisms.  
Humans have the capabilities to perform the same general cognitive processes. 
 Increasing studies of the brain in conjunction with studies of the mind are becoming 
commonplace.  The neurobiological perspective on intelligence offers two differing viewpoints 
in understanding neural growth and development.  Canalization is the tendency of any organic 
system to follow certain developmental paths than others (Gardner, 1983).  In other words, 
humans will either be born with a tendency to follow specific cognitive development processes, 
or these cognitive processes will be influenced socially or culturally according to place of birth.  
The idea of plasticity entails the flexibility of development.  Neurological research provides 
evidence of cortical organizations for higher cognitive functions.  Specific regions of the brain 
are designed for specific functions. 
 An example of regional specificity of function can be documented using linguistic and 
musical intelligences.  According to Gardner (1993), certain components of the brain function in 
perception and production of music and language.  The right hemisphere is suggested to be the 
region of the brain for music perception and production; however, musical skill is not as clearly 
localized as language.  The faculty of music is universal across cultures; therefore, the evidence 
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of music as intelligence regardless of culture or society is suggested.  Gardner agreed that brain 
research is critical to understanding intelligence; however, one must also consider cognitive and 
developmental psychology.  The mind is a product of the brain.  Study of the brain is simply a 
study of an organ, whereas psychological study of the brain requires psychology as well as 
neurology.  A brain does not exist in isolation but requires a body to operate, and that body must 
exist in a culture.  The body affects the brain and the culture in which that body operates, hence 
an interplay between bodily-kinesthetic intelligence and interpersonal intelligence.  Educating 
the mind features a set of value judgments (Gardner, 2000).  For one to consider how the mind 
operates, one must study the neurobiological functions of the brain and regional specificity of 
intelligence.  
 The brain operates via mental representations.  The mind formulates images of 
information that are gained through the senses.  Gardner (2000) suggested there is great 
importance in gaining an early experience in education.  An early experience in music, art, 
theatre, dance, physical education, or language acquisition provides organization in early 
childhood.  Possession of brain tissue is not adequate.  The tissue must be used or it will become 
atrophied. Gardner suggested that activity and action result in better mental representations.  One 
will learn more from experiences, thus peak experiences are most crucial in emotion coding.  
 Symbol systems are important in developing mental representations.  Humans 
consistently develop symbol systems and utilize them.  The written word is a typical symbol 
system developed by a linguistic intelligence.  Math, mapping, reading, and music notation are 
considered second-order symbol systems, whereas written marks are known as symbols.  
Structurally, linguistic and musical intelligences are parallel (Gardner, 1999).  There is no 
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scientific or logical reasoning in referring to one (typically linguistic) as intelligence and the 
other (typically musical) as talent.  
Waddell (2009)hypothesized that through neural imagining properties of certain neural 
fibers are specific to certain cognitive abilities.  These neural fibers, found in the corpus 
callosum, are directly correlated to phonological decoding, which is necessary for the acquisition 
of reading skills.  Furthermore, Waddell indicated that through the results of neural imagining, it 
has been discovered that the corpus callosum (along with other areas of the brain) are larger and 
more structured in musicians.  In a more practical application, the author’s further research 
yielded results where students with musical training, particularly those with extensive training, 
correlated directly to reading skills and language acquisition.  It can be suggested that the use of 
symbol systems in developing mental representations can potentially be supported by physical 
evidence of the relationship between phonemic awareness and musical training.  Both 
intelligences rely heavily on symbol systems that could physically be represented by the same or 
similar neural fiber pathways in the brain. 
 Piaget (Miller, 2011) suggested an individual’s intelligence is based upon his or her 
ability to adapt to environment.  Individuals differ because of differing environments, goals, and 
motivations (Gardner, 1998).  Piaget suggested children advance through one developmental 
stage at a time. In contrast, Gardner argued that children could possibly experience multiple 
stages of development concurrently.  An individual’s mathematical skills could constitute him or 
her being in the formal operations stage, but his or her linguistic skills could be pre-operational.  
Research with prodigies and savants has indicated this possibility (Hodges, 1996).  Gardner 
(1983) suggested that Piaget, in his  cognitive developmental stage theory may have included the 
developmental stages of knowledge in scientific and philosophical traditions that could be 
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memorized, but may have neglected knowledge such as art and music, which cannot be simply 
memorized.  Piaget’s theory is saturated with verbal explanations of tasks.  Language is the 
central intelligence utilized throughout Piaget’s theory of cognitive development. 
Traditionally non-tested courses (e.g., band, chorus, art, PE) are the most socially 
constructed courses in a school.  The constructs require constant social interaction and learning 
from the environment.  The structures within these courses are hierarchical in nature and 
promote discipline behaviorally and academically.  The success of the whole group is solely 
dependent on the success of each individual within the group.  In essence, the group is the sum of 
its parts.  According to the Social Learning Theory as expressed by Miller (2011), “Children 
interact with other people, they acquire a repertoire of behaviors, learn the appropriate situations 
for these behaviors, and, because these behaviors are reinforced by others, become motivated to 
perform them” (p. 251).   Furthermore, interaction with peers engaging in positive behavior 
results in greater self-efficacy and academic achievement.  As expressed by the third factor of 
development in the Social Learning Theory, “Cognitive development refers to how children’s 
conceptions of the world and of themselves, their self-efficacy, are formed by direct experience 
of the effects produced by their actions and vicarious experience of the effects produced by 
others’ actions” (Miller, 2011, p. 252).   
The Apostle Paul wrote, “Be not deceived: evil communications corrupt good manners” 
(I Corinthians 15:33, KJV).  In addition, the writer of Proverbs 13:20 expressed. “He that 
walketh with wise men shall be wise: but a companion of fools shall be destroyed.”  The key 
principle behind both verses is the power of influence.  When surrounding oneself with positive 
influences, the result will be a more positive worldview, whereas being surrounded with negative 
influences will lead to problematic behaviors.  The concept of seeking and embracing positive 
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influence is a key concept within the research and Social Learning Theory and is critical for 
integration into teaching. 
 Traditionally, non-tested courses are uniquely flexible in the overall school structure 
because teachers of these subjects are not required to administer standardized assessments at the 
end of the term.  Due to the overall structure and nature of such courses, the ability to positively 
influence the trajectories of student development and school culture in all aspects of learning 
academically and sociologically is profound.  Because of the unique structure and nature, the 
traditionally confounding effects of certain student, teacher, and school culture variables on 
teacher VA in non-tested subject areas may be experienced entirely differently and is worthy of 
study.  However, it is imperative to assess teacher causality on student growth in non-tested 
subjects with a valid and reliable measure (Green & Oluwole, 2015).  Generally, teachers of non-
tested subjects are assigned the school composite rating based on the performance of students in 
traditionally tested courses such as math, science, and ELA (Croft & Buddin, 2015; Green & 
Oluwole, 2015) – a practice that has been repeatedly adjudicated and, in some instances, 
declared unconstitutional (Armstead v. Starkville Municipal School District, 1971; Deborah P. v. 
Turlington, 1981; Cook v. Stewart, 2014).  At best, this practice is an indirect measure of teacher 
causality, thus making employment and personnel decisions based on such measures unethical.  
Employing Multinomial Logistic Regression Analysis in Sociology  
 While analyses of sociological and educational phenomena involving MLR are few 
(Petrucci, 2009), some have been conducted, including socio-educational characteristics such as 
student background and demographics (Sullivan, Klingbeil, & Van Norman, 2013; Mahatmya et 
al., 2016); teacher characteristics (Kukla-Acevedo, 2009; Djonko-Moore, 2016); and school 
environment factors (Ervasti et al., 2012).  Sullivan, Klingbeil and Van Norman (2013) utilized 
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race, SES, and suspension rates among others to conclude that socio-demographic characteristics 
significantly predict suspension rates with African American and Hispanic students most 
frequently suspended.  Frequent suspensions were directly correlated to lower academic 
achievement rates among those subgroups.  Mahatmya et al. (2016) contended student 
connectedness to the school was also an important variable in determining overall success; a 
contention supported by Vygotsky’s (1978) Socio-Cultural Theory and Bandura’s (1997) Social 
Learning Theory.   
 Kukla-Acevedo (2009) employed binomial and multinomial logistic regression to model 
the influence of teacher, school, and student characteristics on teacher mobility decisions.  
Workplace conditions and perceived student behavior issues were found to be significantly 
predictive of teacher mobility decisions.  Teacher attrition is believed to be an unfortunate 
hallmark of lower SES and low-achieving schools (Achinstein et al., 2010; Hanushek & Rivkin, 
2010; Kelly, 2010), contributing to the cyclical underachievement and growth pervasive in such 
schools (Cohen, Raudenbush, & Ball, 2003; Goldhaber, Lavery, & Theobald, 2015), and is 
considered to be a necessary corrective control in accurately and equitably measured teacher VA 
(Croft & Buddin, 2015; Darling-Hammond, 2015).  Employing multi-level multinomial logistic 
regression, Djonko-Moore (2016) concluded with results opposing those of Kukla-Acevedo 
(2009), that teacher characteristics did not significantly predict teacher attrition; however, school 
background variables such as percentage of minority teachers, percentage of limited English 
proficient students, and urbanicity produced a significant influence.   
 Also employing MLR, Ervasti et al., (2012) suggested school-related factors significantly 
predicted teacher and student performance even after controlling for student background 
variables.  Ervasti et al. supported the general conclusion that teacher performance is perhaps the 
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most critical component of student learning (Hanushek, 1972; Friedman, 2001; Meier, 2002; 
Nye, Konstantopoulos, & Hedges, 2004; Darling-Hammond et al., 2005; Hanushek, 2009; Rice, 
2010; Hanushek & Rivkin, 2012; Lambeth & Lashley, 2012; Qureshi & Niazi, 2012; Robinson, 
2015), but can be significantly influenced by school-related factors (Lankford, Loeb, & Wyckoff, 
2002; Achinstein, 2010; Choi, 2010; Hanushek & Rivkin, 2010; Kelly, 2010; Adamson & 
Darling-Hammond, 2011; Ludlow, 2011; Adamson & Darling-Hammond, 2012; Wiseman & Al-
bakr, 2013; Sass, 2015; Shuls & Trivitt, 2015; Teach For America, 2016).  Considering the 
literature identified many potential predictive variables to classifying teacher VA varied and 
often produced opposing results, it is imperative to include these variables in determining the 
best explanatory model.  With its flexibility and intuitiveness, MLR was the approach by which 
these variables could be included with the results highlighting significant predictive variables. 
Summary 
 Teacher quality is critical to student performance (Wimberley, 2014; Robinson, 2015). 
Ensuring that the most qualified and prepared teachers are placed in the schools where they can 
be most influential is difficult due to teacher needs and principal desires and mandates 
(Achinstein et al., 2010; Hanushek & Rivkin, 2010a; Kelly, 2010; Rutledge, Harris, & Ingle, 
2010).  The schools with the most needs are often the most economically disadvantaged, 
reflective of the highest minority populations, and are often underperforming (Choi, 2010; Mayer 
& Tucker, 2010). These schools are found in urban areas of concentrated poverty with the most 
potential for multigenerational entrapment (Mayer & Tucker, 2010; Christensen, Horn, & 
Johnson, 2011).  Effective, experienced, and prepared teachers are needed for ensuring success 
in these schools (Rice, 2010; Hanushek & Rivkin, 2012; Lambeth & Lashley, 2012).  Culturally 
relevant teaching may be necessary for furthering success (Posner & Rudnitsky, 2006; Marshall 
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& Oliva, 2010; Stinson, 2011; Brown & Brown, 2012).  Ultimately, teachers with the heart of a 
shepherd (Blackaby & Blackaby, 2011); cognizant of the importance of culture (Vygotsky, 1978; 
Vernon, 1979; Gardner, 1983; Meier, 2002; Miller, 2011; Wimberley, 2014; Robinson, 2015); 
and adequately prepared for the challenges (Hanushek, 1972; Darling-Hammond et al., 2005; 
Rice, 2010; Hanushek & Rivkin, 2012; Lambeth & Lashley, 2012) are most necessary for these 
challenging schools. 
 While VAMs are a ubiquitous measure of teacher causality on student growth and 
achievement, many researchers have argued they are not sufficiently robust to account for the 
influence of confounding variables on outcomes (Cohen et al., 2003; McCaffrey et al., 2003; 
Schacter & Thum, 2004; Adamson & Darling-Hammond, 2011; Adamson & Darling-Hammond, 
2012; Lefgren & Sims, 2012; Haertel, 2013; Darling-Hammond, 2014; Strunk, Weinstein, & 
Makkonen, 2014; Darling-Hammond, 2015; Goldhaber, 2015).  Others have argued that some 
confounding variables either do not affect teacher VAMs, or that the effect is negligible (Balou, 
Sanders, & Wright, 2004; Sass et al., 2012; Hanushek, 2014; Sass, 2015).  Still others contended 
VAMs are sufficiently robust to account for any confounding variables (Hanushek & Rivkin, 
2010; Chetty, Friedman, & Rockoff, 2011; Goldhaber, Liddle, & Theobald, 2013; Chetty, 
Friedman, & Rockoff, 2014).   
 Generally, many proponents and critics of VAMs support the notion of measuring teacher 
causality on student growth and achievement; however, they contend the current practice must be 
inclusive of appropriate measures of confounding variables and other evaluative techniques not 
reliant upon standardized testing (Goldhaber, Gross, & Player, 2010; Hill, Kapitula, & Umland, 
2011; Haertel, 2013; Croft & Buddin, 2015; Green & Oluwole, 2015; Hewitt, 2015).  Darling-
Hammond (2015) is perhaps the most vocal critic of the current policy regarding VAMs; 
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however, she advocated for a VAM model that synthesized the suggestions presented by other 
critics who are supportive of measuring teacher VA.  Darling-Hammond advocated for a VAM 
model that:  
 1.  Allows teachers to create a collection of evidence about their students’ learning 
connected to curricular objectives and teacher goals;  
 2.  Allows multiple sources included in a judgment model;  
 3.  Integrates the rating with observations and professional contributions, and;  
 4.  Allows for teacher feedback from standards-based observations.   
These suggestions are realized in the North Carolina Analysis of Student Work (ASW) process - 
the central instrument used in the current study. 
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CHAPTER THREE: METHODOLOGY 
 Utilizing the four primary criticisms of using value-added data (Croft & Buddin, 2015) 
and the three metrics of discriminate validity (Hill, Kapitula, & Umland, 2011), this quantitative 
study analyzed whether the confounding variables of student (SES, race/ethnicity, and gender); 
teacher (path to licensure, experience, content, level taught, and professional development 
attendance); and school characteristics (composite test scores, class size, EVAAS teacher 
effectiveness ratings, overall teacher attrition, and teacher working conditions survey results) can 
predict teacher value-added ratings (does not meet expected growth, meets expected growth, and 
exceeds expected growth) in non-tested subjects (arts education, healthful living / physical 
education, world languages) in a large, urban North Carolina school district.  Research has not 
thoroughly concluded the implications of student, teacher, and school characteristics on value-
added data (Cohen, Raudenbush, & Ball, 2003; Sass et al., 2012; Winters & Cowen, 2013; Croft 
& Buddin, 2015).  Moreover, in non-tested subjects (Goldhaber, Gross, & Player, 2010), an 
analysis of the relationships between student, teacher, school characteristics and teacher value-
added ratings of teachers of non-tested subjects can illuminate potential extraneous influences of 
teacher causality on student academic growth regardless of content. 
Design 
 This quantitative study was conducted with an ex post facto multivariate correlational 
design using the multinomial logistic regression methodology.  The inclusion of a multi-leveled 
dependent and various independent variables determined the best overall model to be 
multinomial logistic regression (MLR).  MLR is appropriate for measuring an outcome variable 
consisting of three or more categories (Hosmer & Lemeshow, 2000; Pampel, 2000; Petrucci, 
2009).  The outcome variable, ratings on the Analysis of Student Work (ASW), is measured 
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categorically: does not meet expected student growth (D), meets expected student growth (M), 
and exceeds expected student growth (E).  MLR may be utilized to analyze assignment of 
ordered and unordered outcome categories; therefore, the focus of this study was to investigate 
the potential of independent variables to predict ordered category assignment (Petrucci, 2009).  
Moreover, this study required the inclusion of independent variables that are categorical (path to 
licensure, content, and level taught), while others are continuous (percentage of gender 
identifications, percentage of race/ethnicity identifications, student SES, teacher years of 
experience, professional development attendance, school composite test scores, class size, 
EVAAS teacher effectiveness ratings, teacher attrition rates, and school climate survey results).  
An advantage to MLR is the capability to include categorical and continuous independent 
variables concurrently as predictors (Petrucci, 2009).  Furthermore, MLR is more intuitive in 
interpretation than other similar designs such as multi-way contingency tables and log-linear 
analyses (Tabatchnick & Fidell, 2007).   
Research Question and Hypothesis 
 The following research question and null hypothesis guided this quantitative study: 
 RQ: How well do student background variables (SES, race/ethnicity, gender); teacher 
background variables (teacher path to licensure, years of experience, content taught, level taught, 
professional development attendance); and school characteristics (school composite test scores, 
class size, EVAAS teacher effectiveness ratings, teacher attrition rates) predict teacher value-
added ratings (does not meet expected growth, meets expected growth, exceeds expected growth) 
in non-tested subjects?  
 H0:  Student background variables (SES, race/ethnicity, gender); teacher background 
variables (teacher path to licensure, years of experience, content taught, level taught, professional 
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development attendance); and school characteristics (school composite test scores, class size, 
EVAAS teacher effectiveness ratings, teacher attrition rates) do not predict teacher value-added 
ratings (does not meet expected growth, meets expected growth, exceeds expected growth) in 
non-tested subjects. 
Participants 
 Participants for this study were chosen primarily via convenience sampling techniques 
but with specific parameters.  Because Hill, Kapitula, and Umland (2011) and Darling-
Hammond (2014) suggested multiple years of data are best for accurately accounting for teacher 
VA, all teachers with less than two years of experience and VA ratings were eliminated.  
Additionally, because Croft and Buddin (2015) cited year-to-year stability in teacher assignment 
as a primary criticism of VA considerations, all teachers with less than two years’ assignment in 
the same location were eliminated.  Furthermore, only teachers of non-tested subjects were 
considered because Croft and Buddin (2015) cited the inaccuracy of achievement tests and the 
lack of feedback and explanation of effectiveness inherent to the VA measurement process.  
North Carolina teachers’ VA in non-tested subjects is measured by an instrument dependent 
upon expert analysis and ratings (Hill, Kapitula, & Umland, 2011) and predicated upon content 
validity not standardized norms; therefore, a more accurate depiction of teachers’ content 
knowledge as demonstrated by direct student work is possible. 
 Pampel (2000) suggested MLR sample sizes should be sufficiently large and will likely 
need to be very large to increase statistical power; however, Nemes et al., (2009) contended 
increasing sample size subsequently increases the potential for bias.  Bergtold, Yeager, and 
Featherstone (2011) suggested sample size for MLR studies is not a critical concern.  Schwab 
(2002) contended a basic rule of thumb for MLR was 10 cases per independent variable, while 
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Gall, Gall, and Borg (2006) recommended that 15 participants per predictor variable was 
necessary for conducting a regression.  Ultimately, 189 participants were included in the study.  
With 13 predictor variables, the Schwab (2002) minimum is satisfied, while the Gall, Gall, and 
Borg (2006) minimum is just short.  Participants were representative of elementary, middle, and 
high school teachers of arts education courses, healthful living/physical education, and world 
languages.  The demographics of the participants in the study were 14.3% minority, 85.7% 
White, 33.3% male, and 67.7% female.  All 189 participants ranged from two to 36 years of 
experience.  All participants were full-time employees, traditionally or alternatively licensed. 
Traditionally licensed teachers received their education degree from an accredited college or 
university in North Carolina or another state and subsequently applied for and received licensure 
through the state of North Carolina.  Alternatively licensed teachers received a non-education 
degree in the field in which they are teaching; however, they became or are becoming licensed 
through alternative processes other than those inherent to the degreed process such as lateral 
entry.  All participant information acquired was provided via informed consent from the teacher.  
School information provided was public.  
Setting 
 The setting for this study included elementary, middle, and high schools in a large, urban 
school district in North Carolina.  While the site was primarily chosen for convenience, it is also 
representative of several ethnic minorities and is comprised of schools considered rural and 
urban.  All middle and high schools in the study provide instruction in the arts, healthful 
living/physical education, and world languages.  All elementary schools provide instruction in 
physical education and primarily two artistic genres (music and art) with minor exceptions; 
however, only 10 elementary schools provide instruction in a world language.  
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Instrumentation 
 Ex post facto data for this quantitative study were derived from several sources.  Teacher 
path to licensure, years of experience, and teacher attrition rates were obtained through the 
school district human resources offices.  Student socio-economic status as determined by free or 
reduced lunch percentages and school composite test scores were obtained through public 
databases managed by the North Carolina Department of Public Instruction.  EVAAS teacher 
effectiveness ratings and teacher attrition rates were obtained through the district testing and 
accountability office.  Student ethnicities, gender, and class sizes were obtained through the 
school district’s student information offices.  Content area taught, level taught, and professional 
development attendance were obtained by participant permission via records maintained by the 
curriculum office.  Overall school climate data were obtained through the North Carolina 
Teacher Working Conditions Survey.  Teacher VA ratings were obtained by participant 
permission through access to the North Carolina Educator Effectiveness System (NCEES) 
platform.  Teacher VA ratings were assigned based on evidences of student growth captured by 
the North Carolina Analysis of Student Work (ASW) process. 
North Carolina Teacher Working Conditions Survey (TWC) 
 The North Carolina Teacher Working Conditions Survey (TWC) is a biennial process 
mandated by the North Carolina Department of Public Instruction and developed by the governor 
of North Carolina in 2002.  It is the expectation of the state that results of the survey are 
incorporated into collaborative school and district improvement plans.  Results are also utilized 
as artifacts in teacher and principal evaluations statewide.  The survey is anonymous, utilizing a 
specialized password unique to each educator in the state.  The survey is open for four weeks and 
is sometimes extended depending on the response rate.  Results are publicly posted for each 
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school district and individual school given the response rate is above 40% and at least five 
respondents.  The North Carolina TWC measures community engagement and support, teacher 
leadership, school leadership, managing student conduct, use of time, professional development, 
facilities and resources, instructional practices and support, and new teacher support (New 
Teacher Center, 2014).  Generally, results of the survey are publicly posted within five weeks of 
the survey’s conclusion.  Respondents are asked to respond to 79 questions plus provide 
demographic information.  The entire survey is conducted online.  Most questions utilize a 
Likert-type response format: “strongly disagree,” “disagree,” “agree,” “strongly agree,” and 
“don’t know.”  Some questions are designed for respondents to simply answer “yes” or “no.” 
Further still, some responses to questions are coded more specific to the question itself. 
 According to the New Teacher Center (2014), external validity testing was conducted to 
“assess the structure of the response scale and the alignment between survey items and the 
broader survey constructs” (p. 3).  The survey utilized the Rasch model for measuring item 
correlations, item fit, rating scale functioning, unidimensionality, and generalizability.  Initial 
testing warranted reducing the six-point Likert scale to four points and disaggregating “catch-all” 
constructs into multiple constructs.  Additionally, some constructs overlapped with other 
constructs.  External reliability tests were conducted utilizing the Rasch model and Cronbach’s 
alpha.  The results indicated the survey is capable of producing consistent results across 
populations. 
 Internal validity and reliability were also measured.  The validity tests were conducted to 
determine whether the eight constructs measure what they are intended to measure.  Factor 
correlations were calculated.  Teacher leadership and school leadership correlated at 0.82 while 
managing student conduct and school leadership correlated at 0.709 indicating constructs 
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overlapped (see Table 1).  Results of reliability testing indicated Cronbach alpha coefficients 
ranging from 0.86 to 0.96 purporting the survey is internally consistent (see Table 2). 
Table 1 
North Carolina Teacher Working Conditions Survey Validity 
 1  2  3  4  5  6  7  8  
Time (1) 1** 92903**  **   **  **   **  **  **  **  
Facilities and 
resources (2) 
.583** 
92763**  
1** 
92981**  **  **  **  **  **  **  
Community 
support and 
involvement (3)  
.417** 
92482**  
.502** 
92562**  
1** 
92693**  **    **  **  **  
Managing student 
conduct (4) 
.511** 
92533**  
.566** 
92628**  
.611** 
92379**  
1** 
92758**  **  **  **  **  
Teacher  
leadership (5)  
.581** 
92826**  
.575** 
92905**  
.580** 
92635**  
.660** 
92697**  
1** 
93054**  **  **  **  
School  
leadership (6)  
.572** 
92721**  
.583** 
92806**  
.599** 
92542**  
.709** 
92607**  
.820** 
92888**  
1** 
92943**  **  **  
Professional 
development (7)  
.549** 
92346**  
.567** 
92401**  
.513** 
92156**  
.554** 
92202**  
.653** 
92486**  
.699** 
92441**  
1** 
\92532**  **  
Instructional 
practices and 
support (8) 
.540** 
92124**  
.551** 
92190**  
.553** 
91935**  
.596** 
91987**  
.639** 
92263**  
.684** 
92228**  
.705** 
91989**  
1** 
92320**  
Note. ** Correlation is significant at the 0.01 level (2-tailed); Adapted from Design, Reliability, 
and Validity. The North Carolina Teacher Working Conditions Survey, by New Teacher Center, 
2014. Retrieved from 
http://ncteachingconditions.org/uploads/File/NC%20val%20rel%20brief%20%205-14.pdf 
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Table 2 
 
North Carolina Teacher Working Conditions Survey Reliability by Construct 
             Construct                 Cronbach’s Alpha 
Time  0.861 
Facilities and Resources  0.876 
Community Support and Involvement  0.893 
Managing Student Conduct  0.903 
Teacher Leadership  0.939 
School Leadership  0.948 
Professional Development  0.956 
Instructional Practices and Support  0.910 
Note. Adapted from Design, Reliability, and Validity. The North Carolina Teacher Working 
Conditions Survey, by New Teacher Center, 2014. Retrieved from 
http://ncteachingconditions.org/uploads/File/NC%20val%20rel%20brief%20%205-14.pdf  
 
North Carolina Analysis of Student Work (ASW) 
 The North Carolina Analysis of Student Work (ASW) process was instituted in 2015 as a 
result of federal Race to the Top (RttT) funding.  A consequence of the funding included the 
development of an assessment tool to measure teacher causality in all courses.  Prior to ASW, 
teachers of non-tested subjects received the school value-added score measured by overall school 
performance on math, reading, and science end-of-course (EOC) and end-of-grade (EOG) 
achievement tests.  The legal cases of Cook v. Stewart (2014), Armstead v. Starkville Municipal 
School District (1971), and Debra P. v. Turlington (1981) indicated potential legal problems for 
such practices of assigning a score to a teacher whose influence on that score could not be 
definitive (Goldhaber, Gross, & Player, 2010).  The goal of ASW is to provide teachers of 
content that do not include a standardized measure of achievement a method for obtaining value-
added metrics.  The ASW process requires teachers to validate class schedule and select five 
distinct objectives from the North Carolina Essential Standards (North Carolina Department of 
Public Instruction, 2016d) for which they will produce student work highlighting growth toward 
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achieving selected standards between two points in time.  Principals are tasked with accepting or 
rejecting class validation and objectives selection.  Following principal acceptance, teachers then 
teach the curriculum, selecting evidences from the repertoire of lessons to upload onto the state 
maintained North Carolina Educator Evaluation System (NCEES) by specified deadlines.  
 In the process of teaching, selecting, and gathering student work evidences, teachers 
determine whether they will submit whole group or individual student examples.  The outcome 
of choosing to submit individual student examples is the withholding of student names selected 
until the opening of the window for uploading evidences.  Methods for capturing evidence 
include video and audio recordings, term papers, worksheets, artwork of any medium, various 
forms of written work, PowerPoint presentations, and other computer programs.  Teachers 
provide their teaching context, detailing space issues, classroom demographics, students with 
disabilities considerations, and any other related information pertinent for understanding the 
teaching context.  Additionally, teachers are required to submit a narrative explaining the 
evidence collections they have submitted.  Through this narrative, teachers are permitted to 
explain the procedures undertaken to grow students academically from one point in time to 
another.  The entire collection, including point one evidence, narrative, point two evidence, 
teaching context, and any supplemental materials are referred to as a “time-lapse artifact.”  
Teachers are expected to submit five time-lapse artifacts representative of five different 
objectives covering the gamut of strands that comprise the North Carolina Essential Standards 
for their content.  
 Once all time-lapse artifacts are complete, the teacher submits the entire evidence 
collection for review.  Content area experts review each time-lapse artifact in each evidence 
collection for each teacher.  To be selected as a reviewer, teachers must have at least five years 
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of experience in the content, complete an application process, and submit principal 
recommendations.  Reviewers complete calibration training typically completed online through 
NCEES.  The purpose of calibration training is to ensure consistency among raters.  Calibration 
training consists of several examples of evidence rated at each level and several practice rounds 
by which each rater can assess his or her understanding of the rating process.  Each evidence 
collection is blindly reviewed by two content area experts who assign a rating of “does not meet 
expected student growth,” “meets expected student growth,” or “exceeds expected student 
growth.”  Reviewers also provide comments as feedback for teachers, explaining the reasoning 
for the assignment of the rating.  If both reviewers disagree on the rating, the evidence collection 
is submitted to an arbiter who will provide the final rating.   
 Interrater reliability provides an assessment of how much homogeneity exists between 
adjudicators (Gall, Gall, & Borg, 2006).  Reliability tests for ASW resulted in a moderate 
Cronbach’s alpha score of .61.  Predictive validity is the ability of a construct to predict 
performance (Gall, Gall, & Borg, 2006).  Considering ASW is an assessment of teacher VA in 
the non-tested subject, the measure ostensibly predicts performance; therefore, the R2 predictive 
validity of the ASW measure is 0.324, indicating good predictive validity (McFadden, 1974).  
After three years of obtaining a rating, the average rating is populated into the teacher’s overall 
effectiveness score.  This metric is weighed against five other ratings provided by the teacher’s 
supervising administration through formal classroom observations.   
Education Value-Added Assessment System (EVAAS) 
 The Education Value-Added Assessment System (EVAAS) is a complex statistical 
analysis of student assessment data extended over a period of time (North Carolina Department 
of Public Instruction, 2017).  To calculate EVAAS teacher effectiveness ratings, standardized 
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test scores from a given period of time dependent on student grade are analyzed to determine 
relationships among scores.  The reports generated provide insight into district, school, and 
teacher VA and diagnostics, as well as projections on how the student is predicted to perform.  
The EVAAS system is focused on growth rather than achievement, while employing two 
statistical models for analyzing data (North Carolina Department of Public Instruction, 2017).  
The gain model utilizes average achievement of a student across grade levels, subjects, and 
years.  A student’s achievement at the end of the most recent grade is compared to the student’s 
achievement at the end of the previous year, while accounting for student mobility and missing 
data.  The resulting growth measure is compared to the growth standard.  The growth standard is 
the amount of academic growth necessary for the student to maintain his or her achievement 
relative to his or her peers in identical grades, subjects, or courses across a distribution. 
 The predictive model is utilized for subjects not tested in consecutive years.  A predictive 
score is calculated by a student’s achievement level entering the grade, subject, or course.  The 
predictive score, in general, is a reasonable expectation of what the student should score given 
average academic progress (North Carolina Department of Public Instruction, 2017).  The 
predictive score is derived from a population of scores earned by students with similar testing 
histories who completed the test within the most recent year.  The mean of district, school, or 
teacher predictive student scores is compared to the mean of the actual scores.  Like the gain 
model, the growth measure is compared to the growth standard.   
Procedures 
 Following Liberty University Institutional Review Board (IRB) and school district IRB 
approval, data were accessed through various databases.  Data for teacher characteristics were 
de-identified to preserve anonymity and accessed through school district databases.  Public 
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student characteristics were accessed through student information services databases maintained 
by the school district student information department.  School characteristics were accessed 
through test score databases maintained by the district testing and accountability department, 
class size records maintained by the student information department, and access to resources and 
overall school climate as measured by the North Carolina Teacher Working Conditions Survey.  
Access was granted to the researcher for those teachers who provided permission via written 
documentation or online survey responses via Survey Legend.  All raw data were de-identified to 
ensure anonymity and maintained in password-protected Microsoft Excel spreadsheets to ensure 
confidentiality.  Standard record keeping procedures as defined by North Carolina law were 
maintained.  By implementing Croft and Buddin’s (2015) and Hill, Kapitula, and Umland’s 
(2011) criticisms and suggestions, data were organized according to teacher participation in the 
ASW process, teacher experience of no less than two years, stability in one school for no less 
than two years, and participation in the ASW with no less than two years of data.  Once the data 
were categorized and dummy coded as necessary, they were transferred to SPSS for analysis.  
Data Analysis 
 The study on the variables influencing teacher value-added in non-tested subjects utilized 
the International Business Machines (IBM) Statistical Package for Social Sciences (SPSS) to 
conduct the MLR.  Standard regression techniques were employed in selecting variables for the 
study (Hosmer & Lemeshow, 2000; Tabatchnick & Fidell, 2007).  For this study, forced entry is 
most appropriate due to research and practice dictating the potential for stated predictor variables 
to affect assignment to a particular outcome category.  Measures of central tendency (means, 
standard deviations, and ranges) were calculated for each predictor and outcome variable.  
Normality for either predictor or outcome variables cannot be assumed, thus the appropriateness 
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of the selection of MLR (Pampel, 2000; Petrucci, 2009; Warner, 2013).  Correlation analyses 
were conducted to determine multicollinearity.  
 The study established 13 predictor variables categorized by teacher background, student 
background, and school characteristics.  Teacher background variables included path to teacher 
licensure (measured categorically as traditionally or alternatively obtained); teacher experience 
(measured continuously by years); content taught (measured categorically as performing arts, 
visual arts, physical education, and world languages); level taught (measured categorically as 
elementary, middle, and high); and teacher professional development attendance (measured 
continuously by determining the number of sessions attended within two years).  Student 
background variables included race and ethnicity (measured continuously by percentage of 
African American, Hispanic, and White students respectively); gender (measured continuously 
as percentage of male and female students); and SES (measured continuously as mean number of 
FORL lunch versus full price lunch paid).  School characteristics variables included school 
composite test scores for reading, math, and science (measured continuously); teacher average 
class size (measured continuously as a mean of class sizes for two years); EVAAS teacher 
effectiveness ratings (measured continuously); teacher attrition rates by school (measured 
continuously over two years); and overall school climate (measured continuously as a mean 
rating of Likert category responses on the North Carolina Teacher Working Conditions Survey 
response prompt “Overall my school is a good place to learn and work”).   
 Pampel (2000) and Petrucci (2009) asserted categorical data must be dummy coded in 
order to perform a logistic regression.  All categorical data in the study were dummy coded in the 
following manner:  
• Teacher path to licensure: Alternative (0) and Traditional (1);  
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• Content: performing arts (0), visual arts (1), physical education (2), and world languages 
(3);  
• School level: elementary (1), middle (2), high (3);  
• Teacher VAD (outcome variable categories): does not meet expected student growth (0), 
meets expected student growth (1), and exceeds expected student growth (2).  
Assumptions Testing 
 While MLR is sufficient for data analysis where normality, linearity, and 
homoscedasticity cannot be assumed, there are several relevant assumptions that must be 
considered (Osborne, 2015).  Data were tested for appropriate sample size, multicollinearity, 
outliers, unusual and influential cases, linearity in the logit, independence of irrelevant 
alternatives, and omitted variable bias.  Sample size was sufficient according to Schwab (2002).  
Multicollinearity was tested utilizing Pearson product-moment correlation for continuous data 
and Cramer’s V estimations for categorical data, analysis of resulting plots, and multiple linear 
regressions with analysis of tolerance and variable inflation factor.  To search for outliers, data 
were transformed into studentized deleted residuals and plots were analyzed for specific cases 
significantly outside the data cluster.  A series of binary logistic regressions were utilized to 
identify outliers in the data construct.  Utilizing the studentized deleted residuals, each predictor 
was regressed onto another in order to highlight the presence of any influential or leveraged 
cases.  The Box-Tidwell test (Box & Tidwell, 1962) was conducted in order to determine logit 
linearity.  Violating variables or cases were removed. 
Odds and Odds Ratios 
 Regression analyses are often referred to as “line of best fit” in relation to the data.  
Standard regression analysis investigates the linear relationship between predictor and outcome 
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variables (Petrucci, 2009); however, the categorical nature of some regression coefficients make 
linear regression techniques inappropriate and difficult to interpret, thus odds ratios are utilized 
as an alternative (Dunn & Clark, 2001; Rosenthal, 2001; Howell, 2002).  In the present study, 
data were transformed into odds and odds ratios for better interpretation.  The odds of being 
assigned to one category versus another are a matter of comparing the treatment group against 
the comparison group (i.e., the numerator to the denominator).  Warner (2013) explained, “Odds 
are obtained by dividing the number of times an outcome of interest does happen by the number 
of times it does not happen” (p. 1013).   
 In this MLR study, each outcome category was utilized as both a treatment and 
comparison group in order to obtain the best model.  Odds less than 1 indicate the target event is 
less likely to occur, versus the alternate where odds greater than 1 indicate the target event is 
more likely.  When odds are exactly 1, this constitutes equal odds of the target and alternate 
events occurring (Warner, 2013).  Odds are essentially the ratio of probabilities, while the odds 
ratio is a “ratio of odds between the two groups being compared on an outcome” (Petrucci, 2009, 
p. 196).  While 0 and 1 bound probability estimates, utilizing odds eliminates the upper 
boundary.  Transforming data into odds ratios eliminates both the upper and lower boundaries 
(Warner, 2013).  Therefore, in this MLR study, all data were transformed into odds ratios to 
develop the logit. 
Estimation and Model Fit 
 Utilizing MLR as a statistical analysis in SPSS requires the assignment of each outcome 
category as the treatment in order to appropriately compare all groups (Petrucci, 2009).  While 
estimation procedures are not necessary for interpreting logistic regression coefficients, 
knowledge of such procedures are helpful in hypothesis testing and model accuracy (Pampel, 
	 95 
2000).  The study employed the -2 log likelihood ratio test to estimate the intercept-only model 
without predictor variables, and the final model with all predictor variables.  A greater change 
between the two models suggested greater model fit (Petrucci, 2009).  Significance at .05 
suggested model fit.  Pearson chi-square and deviance statistics were utilized to assess the 
goodness-of-fit of the model.  Petrucci (2009) asserted statistical significance at this juncture is 
not desired because “it would indicate a difference between the final model and a perfect model” 
(p. 200).  Tabatchnick and Fidell (2007) concurred, suggesting that nonsignificance at this 
juncture supports the estimation of the final model.  Likelihood ratio tests suggest the 
improvement of the final model with the inclusion of each predictor variable (Tabatchnick & 
Fidell, 2007).  Statistical significance is desired for each predictor. 
Effect Size 
 This study utilized three pseudo R2 summary statistics: Cox and Snell, Nagelkerke, and 
McFadden.  While Tabatchnick and Fidell (2007) suggested utilizing pseudo R2 for variance 
interpretation, Hosmer and Lemeshow (2000) recommended its use only for model building.  
McFadden’s statistic transforms the likelihood ratio, with values from .2 to .4 being considered 
significant (Tabatchnick & Fidell, 2007).  The Cox and Snell statistic, also based on the log 
likelihood, is inclusive of sample size and cannot exceed a maximum value of 1.  Nagelkerke’s 
statistic adjusts Cox and Snell, making a value greater than 1 possible (Petrucci, 2009).  Pseudo 
R2 statistics will be lower than R2 statistics found in linear regressions.  Effect size statistics in 
logistic regressions are often difficult to interpret and are often not informative (Osborne, 2015); 
therefore, the results were reported but not considered in final model development. 
 
 
	 96 
Parameter Estimates 
 One of the primary strengths of MLR is that estimates of paired groupings for each 
outcome variable may be computed underscoring varied effects of specific variables within each 
group (Petrucci, 2009).  In the present study, the model was assessed first for potential numerical 
errors.  Standard errors greater than 2 would indicate numerical errors are present and could 
indicate high multicollinearity between predictor variables.  The 95% confidence intervals were 
assessed by significant variables.  Smaller confidence intervals indicate greater model precision 
with regard to that specific variable (Petrucci, 2009); whereas confidence intervals consisting of 
a 1 would indicate lack of significance due to the odds both higher and lower than one making 
the event simultaneously likely and unlikely to occur (Hosmer & Lemeshow, 2000; Tabachtnick 
& Fidell, 2007).  Parameter estimates for each outcome category were calculated utilizing each 
category as the reference group.  Results were reported as odds of an outcome occurring as it 
related to the treatment. 
Classification 
 Petrucci (2009) suggested the classification table was a beneficial indicator of the 
usefulness of the final model.  For the present study, a classification table was developed to 
determine the percentage of cases accurately predicted by the final model.  The proportional-by-
chance accuracy rate was computed to determine the accuracy rate of the classification.  This is 
the percentage category of the outcome variable squared and added (Petrucci, 2009).  The 
acceptable standard is 25% improvement over the chance rate (Pampel, 2000; Petrucci, 2009).  
Once the final model was presented and classified, a conclusion was reached concerning whether 
to reject or fail to reject the null hypothesis. 
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CHAPTER FOUR: FINDINGS 
Research Question 
 The purpose of this study was to consider the potential for student background, teacher 
background, and school climate to predict teacher value-added results in non-tested subjects, 
specifically the performing arts, visual arts, physical education, and world languages.  
Additionally, the study included an analysis of strength of relationships among predictor 
variables and between predictor and outcome variables.  Predictor variables included overall 
student socio-economic status (as measured by state free and reduced lunch composites for each 
school); student race/ethnicity; student gender; teacher path to licensure (measured as alternative 
or traditional); years of experience teaching; content taught; level taught (measured as 
elementary, middle, or high school); professional development attendance (measured as 
percentage of content-specific sessions attended in two years); school composite test scores; 
average class sizes; EVAAS teacher effectiveness ratings for each school (measured numerically 
and categorically as does not meet, meets, or exceeds expected student growth); teacher attrition 
rates over two years; and overall NCTWCS results.  Outcome variables included non-tested 
content teacher VA ratings of does not meet, meets, or exceeds expected student growth as 
measured by the state ASW process. 
 RQ:  How well do student background variables (SES, race/ethnicity, gender); teacher 
background variables (teacher path to licensure, years of experience, content taught, level taught, 
professional development attendance); and school characteristics (school composite test scores, 
class size; EVAAS teacher effectiveness ratings; teacher attrition rates; overall NCTWCS 
results) predict teacher value-added ratings (does not meet expected growth, meets expected 
growth, exceeds expected growth) in non-tested subjects? 
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Null Hypothesis 
 H0:  Student background variables (SES, race/ethnicity, gender); teacher background 
variables (teacher path to licensure, years of experience, content taught, level taught, professional 
development attendance); and school characteristics (school composite test scores, class size, 
EVAAS teacher effectiveness ratings, teacher attrition rates, overall NCTWCS results) do not 
predict teacher value-added ratings (does not meet expected growth, meets expected growth, 
exceeds expected growth) in non-tested subjects. 
Descriptive Statistics 
 The sample consisted of 189 teachers of the performing arts (N = 73), visual arts (N = 
45), physical education (N = 43), and world languages (N = 23) in elementary school (N = 84), 
middle school (N = 44), and high school (N = 61).  Teachers included in the study ranged from 
two years of experience to 36 and had two years of ASW ratings.  Forty (21.2%) of the teacher 
sample completed an alternate path to licensure, while 149 (79.8%) completed a traditional 
university-based licensure program.  One hundred twenty-eight (67.7%) of the participants were 
female, while 61 (33.3%) were male.  Three (1.6%) identified as Asian, while four (2.1%) 
identified as Hispanic, 20 (10.6%) identified as African American, and 162 (85.7%) identified as 
White.  The two-year average of professional development attendance ranged from 0 to 100 
percent attendance.  In 2015, 39 (20.6%) did not meet expected growth, while 136 (72%) met 
expected growth and 14 (7.4%) exceeded expected growth.  In 2016, 68 (36%) did not meet 
expected growth, while 109 (57.7%) met expected growth and 12 (6.3%) exceeded expected 
growth.  
 School data included in the study represent 87 public elementary (N = 49), middle (N = 
20), and high (N = 18) schools in a large, urban North Carolina school district.  Twenty-five 
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(28.1%) of sample schools were ethnically majority-majority while 62 (71.9%) were ethnically 
minority-majority.  Fifty-nine (67.8%) of sample schools’ student populations were majority 
male, while 23 (26.4%) were majority female, and five (5.7%) were statistically even between 
male and female populations.  Thirty-three (37.9%) of sample schools consisted of student 
populations where less than half qualified for free or reduced lunch (FORL) services, leaving 54 
(62.1%) of sample school student populations that did receive FORL services.  Sample schools 
ranged from 5.5 to 95% proficiency on state-mandated, standardized End-of-Grade (EOG) tests 
at the elementary and middle school levels and End-of-Course (EOC) tests at the high school 
level.    
 Sample school staff responses to the NCTWCS statement, “Overall, my school is a good 
place to work and learn” ranged from 34.8 to 100% out of a possible 100.  Thirty-three (37.9%) 
of sample schools overall did not meet expected growth for the 2014-15 academic term, while 30 
(34.5%) met expected growth and 23 (26.4%) exceeded expected growth.  For the 2015-16 
academic term,22 (25.3%) did not meet expected growth, while 25 (28.7%) met expected growth 
and 39 (44.8%) exceeded growth.  For both academic terms, one school in the sample did not 
have a populated EVAAS growth rating.  Average class sizes within the sample of schools 
ranged from 11 to 28.  Teacher attrition in 2015 ranged from 0 to 32.69%.  In 2016, attrition 
ranged from 0 to 33.73%.  Descriptive statistics for teacher- and school-specific categorical data 
for 2015 are included in Table 3 and Table 4 displays these same data for 2016.  Table 5 displays 
the data for continuous predictor variables. 
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Table 3 
Descriptive Statistics for 2015 Categorical Teacher- and School-Specific Data Cross Tabulation 
 
    ASW15    
   D M E  Total 
Gender        
 M N 16 39 5  60 
% 26.7% 65% 8.3%  31.9% 
        
 F N 23 97 8  128 
% 18% 75.8% 6.3%  68.1% 
        
 Total N 39 136 13  188 
% 20.8% 72.3% 6.9%  100% 
        
Race        
 AA N 8 11 1  20 
% 40% 55% 5%  10.6% 
        
 A N 2 1 0  3 
% 67% 33% 0%  1.6% 
        
 H N 1 2 1  4 
% 25% 50% 25%  2.1% 
        
 W N 28 122 11  161 
% 17.4% 75.8% 6.8%  85.6% 
        
 Total N 39 136 13  188 
% 20.8% 72.3% 6.9%  100% 
        
Content        
 PA N 21 48 4  73 
% 28.8% 65.8% 5.4%  38.8% 
        
 VA N 9 35 3  47 
% 19.1% 74.5% 6.4%  25.0% 
        
 PE N 6 34 4  44 
% 13.6% 77.3% 9.1%  23.4% 
        
 WL N 3 19 2  24 
% 12.5% 79.2% 8.3%  12.8% 
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    ASW15    
   D M E  Total 
 Total N 39 136 13  188 
% 20.8% 72.3% 6.9%  100% 
        
Level        
 ES N 17 63 4  84 
% 20.2% 75% 4.8%  44.7% 
        
 MS N 12 29 3  44 
% 27.3% 65.9% 6.8%  23.4% 
        
 HS N 10 44 6  60 
% 16.7% 73.3% 10%  31.9% 
        
 Total N 39 136 13  188 
% 20.7% 72.3 6.9%  100% 
        
License        
 A N 12 27 2  41 
% 29.3% 65.9% 4.8%  21.8% 
        
 T N 27 108 11  146 
% 18.5% 74% 7.5%  77.2% 
        
 Total N 39 136 13  188 
% 20.8% 72.3% 6.9%  100% 
        
EEG15        
 D N 18 11 10  39 
% 46.2% 28.2% 25.6%  20.7% 
        
 M N 48 38 48  134 
% 35.8% 28.4% 35.8%  71.3% 
        
 E N 3 4 6  13 
% 23.1% 30.8% 46.1%  6.9% 
        
 Total N 69 53 64  186 
% 36.7% 28.2% 34.1% 99% 
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Table 4 
 
Descriptive Statistics for 2016 Categorical Teacher- and School-Specific Data Cross Tabulation  
  
    ASW16    
   D M E  Total 
Gender M N 34 25 1  60 
% 56.7% 41.7% 1.6%  31.9% 
        
 F N 34 84 10  128 
% 26.6% 65.6% 7.8%  68.1% 
        
 Total N 68 109 11  188 
% 36.2% 58% 5.8%  100% 
        
Race        
 AA N 12 8 0  20 
% 60% 40% 0%  10.6% 
        
 A N 1 2 0  3 
% 33% 67% 0%  1.6% 
        
 H N 3 1 0  4 
% 75% 25% 0%  2.1% 
        
 W N 52 98 11  161 
% 32.3% 60.9% 6.8%  85.6% 
        
 Total N 68 109 11  188 
% 36.2% 58% 5.8%  100% 
        
Content        
 PA N 25 43 5  73 
% 34.2% 58.9% 6.9%  38.8% 
        
 VA N 17 27 3  47 
% 36.2% 57.4% 6.4%  25.0% 
        
 PE N 19 22 3  44 
% 43.2% 50% 6.8%  23.4% 
        
 WL N 7 17 0  24 
% 29.2% 70.8% 0%  12.8% 
        
 Total N 68 109 11  188 
% 36.2% 58% 5.8%  100% 
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    ASW16    
   D M E  Total 
Level        
 ES N 24 52 8  84 
% 28.6% 61.9% 9.5%  44.7% 
        
 MS N 17 26 1  44 
% 38.6% 59.1% 2.3%  23.4% 
        
 HS N 27 31 2  60 
% 45% 51.7% 3.3%  31.9% 
        
 Total N 68 109 11  188 
% 36.2% 57.9% 5.9%  100% 
        
License        
 A N 22 16 3  41 
% 53.7% 39% 7.3%  21.8% 
        
 T N 46 92 8  146 
% 31.5% 63% 5.5%  77.2% 
        
 Total N 68 109 11  188 
% 36.2% 58% 5.8%  100% 
        
EEG16        
 D N 16 19 31  66 
% 24.2% 28.8% 47%  35.1% 
        
 M N 14 32 60  106 
% 13.2% 30.2% 56.6%  56.4% 
        
 E N 4 2 5  11 
% 36.4% 18.2% 45.4%  5.9% 
        
 Total N 34 53 96  183 
% 18.1% 28.2% 51.1%  97.3% 
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Table 5 
Descriptive Statistics for Continuous Predictor Variables 
Variables n Minimum Maximum Mean Std. Dev. 
Teacher 
Experience 187 2 36 14.66 8.07 
      
% 
Professional 
Development 
Attendance 
188 0 100 53.27 30.85 
      
% of Male 
Representation 188 25.6 57.2 49.87 6.35 
      
% of Female 
Representation 188 42.8 74.4 50.18 6.38 
      
% of White 
Representation 188 1.4 80.0 37.51 23.99 
      
% of African 
American 
Representation 
188 3.1 83.5 37.26 19.25 
      
% of Hispanic 
Representation 188 4.1 51.0 14.12 8.79 
      
% of Other 
Race 
Representation 
188 2.9 30.9 11.12 4.37 
      
% of 
Population on 
FORL 
188 12.9 98.0 48.52 20.52 
      
Composite 
Test Scores 188 5.5 95.0 58.52 17.06 
      
EEG 2015 186 -11.77 11.73 .31 6.25 
      
EEG 2016 186 -11.60 17.76 3.04 5.47 
      
Average Class 
Size 188 11 28 20.29 3.46 
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Variables n Minimum Maximum Mean Std. Dev. 
% Positive 
Climate 
Responses on 
NCTWCS 
188 34.8 100.0 82.82 12.48 
      
% Teacher 
Attrition 2015 188 0 32.69 13.31 7.20 
      
% Teacher 
Attrition 2016 188 0 33.73 12.61 6.91 
 
Assumptions Testing 
 Multinomial logistic regression (MLR) was utilized to determine if student, teacher, and 
school characteristics respectively could predict growth ratings for teachers of the non-tested 
subjects of performing arts, visual art, physical education, and world languages.  Similar to any 
logistic regression, MLR is not linear and is subsequently not subject to assumptions of 
normality, linearity, homoscedasticity, and measurement level.  While MLR is sufficiently robust 
to appropriately account for categorical and continuous data comprised of various relationships, 
there are relevant assumptions to be considered (Osborne, 2015).  Sample size must be 
sufficiently large for the test to yield meaningful results; outliers may mask the effects of some 
data points on the overall model and must be controlled; an unacceptable level of 
multicollinearity among predictors may produce deleterious results on conclusions and an 
acceptable level of interaction between continuous predictors and their natural logs (LN); 
unusual and influential data cases may over- or underrepresent results; data must be sufficiently 
devoid of independent irrelevant outcome alternatives; and omitted variable bias must be 
examined and controlled.  
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Sample Size 
 Bergtold, Yeager, and Featherstone (2011) suggested sample size for MLR studies is not 
a critical concern; however, Schwab (2002) contended a basic rule of thumb for MLR was 10 
cases per independent variable.  Pampel (2000) suggested MLR sample sizes should be 
sufficiently large in order to increase statistical power; however, Nemes et al., (2009) contended 
increasing sample size subsequently increases the potential for bias.  Statistical power for an 
MLR model is typically measured by the pseudo-R2 but is not as helpful as model classification.  
Gall, Gall, and Borg (2006) recommended 15 participants per predictor variable.  Given the 
study is comprised of 13 predictor variables and 189 participants, the Schwab (2002) minimum 
of 130 participants is satisfied, with the Gall, Gall, and Borg (2006) recommendation of 195 
being slightly shy but not detrimental to the study, given the potential for variable elimination. 
Outliers 
 Because outliers possess the potential to mask the effects of other cases and variables on 
the overall model, controlling for outliers is crucial to obtaining the most accurate model.  A 
binary logistic regression was conducted to identify outliers.  Furthermore, considering binary 
logistic regression requires two independent outcome variables; the two of three outcomes (0 and 
2) were regressed against all continuous predictor variables followed by repeating an outcome 
variable with the third (1 and 2) for the 2015 and 2016 ASW each.   
 An examination of the studentized deleted residuals for the 2015 ASW outcome revealed 
six data cases identified as extreme outliers.  For 2016 ASW results, two data cases were 
designated extreme.  Osborne (2015) indicated cases +/- 4 standard deviations should be 
addressed; however, Garson’s (2012) more conservative estimation of +/- 3 standard deviations 
was utilized.  Ultimately, suppressing the six identified outliers and eliminating three overly 
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leveraged data cases (80, 87, and 188) while conducting the 2015 ASW MLR resulted in a more 
significant model fit result (.045 versus .001; p < .05), and prediction accuracy greater than 
Osborne’s (2015) threshold of 2% (71.9% versus 77.8%).  Suppressing the two identified outliers 
while eliminating the same three overly leveraged data cases while conducting the 2016 ASW 
MLR resulted in no change to the significance of the model fit (.000 versus .000; p < .05), and 
less than a 2% change in prediction accuracy (65% versus 67.2%).  Additionally, suppressing 
outliers and eliminating overly influential cases in this MLR iteration resulted in separation of 
the data potentially compromising the results; therefore, given the relatively minor change in 
prediction accuracy, no outliers were suppressed or overly leveraged cases eliminated. 
Unusual and Influential Data Cases 
 Overly leveraged or influential cases can, like outliers, over- or underestimate results in a 
logistic regression (Garson, 2012).  To analyze all cases for overly leveraged and influential data, 
all data were transformed into their studentized deleted residuals.  Multiple linear regressions 
were conducted between each predictor variable.  Results were plotted for visual analysis 
followed by an examination of the centered leverage values derived from the studentized deleted 
residuals.  Garson (2012) recommended a threshold leverage value of (2k + 2) / n where k equals 
the number of predictors and n equals the number of observations.  Statistical analysis software 
Minitab utilizes a standard formula of 3(p / n) where p equals the number of predictors and n 
equals the number of observations.  Garson’s (2012) threshold results in a more stringent limit on 
overly leveraged cases.  Using Minitab’s less stringent threshold, no cases were considered 
overly leveraged; however, visual inspection of leverage plots and histograms like Figure 1 
clearly depicts cases that are over-leveraged.  Application of Garson’s (2012) threshold resulted 
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in three over-leveraged cases in nearly every linear regression of studentized deleted residuals 
(80, 87, and 188).   
 In addition to the potential deleterious effects of overly leveraged cases, overly influential 
cases can also over- or under-inflate model results (Garson, 2012).  In order to examine data for 
potential overly influential cases, Cook’s distance values were analyzed as a result of the 
multiple linear regressions.  Cook and Weisberg (1982) recommended a threshold of 1.0 in 
satisfying the influential case assumption for MLR.  All cases in the study satisfied this 
threshold, implying no cases were overly influential.  For all subsequent tests, cases 80, 87, and 
188 were suppressed. 
  
Figure 1.  Leverage histogram and scatterplot.  This figure illustrates cases over-leveraged 
requiring suppression. 
 
Multicollinearity 
 When high correlation exists between predictor variables, there is potential for the 
regression results to be compromised (Pampel, 2000; Petrucci, 2009).  Diagnostic assessments 
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exist for identifying multicollinearity - the existence of correlation among predictor variables.  
For purposes of this study, a general cross tabulation was conducted to ascertain existence and 
strength of relationships between categorical predictor variables.  Correlation tests followed by a 
series of linear regressions were conducted to ascertain existence and strength of relationships 
between continuous predictor variables.  While various threshold perspectives for determining 
multicollinearity exist, O’Brien (2007) cautioned against strictly adhering to a specific “rule of 
thumb” when investigating multicollinearity.  Rather, he suggested utilizing a combination of 
rules of thumb and theoretical justification to best determine the variables worthy of inclusion in 
the model.  Simple dependence on rules of thumb may result in the incorrect elimination of 
variables otherwise significant to the study or the employing of ridge regression techniques 
designed to combine variables into a single index, thus creating other potentially deleterious 
effects on the model (O’Brien, 2007).  Standard statistical assumptions testing procedures 
combined with theoretical research influenced the decision process regarding the inclusion and 
exclusion of variables affected by excessive multicollinearity.  
 Categorical predictor variables correlations.  To ascertain the significance of 
relationships between the categorical predictor variables of this study, a series of cross 
tabulations was conducted.  According to Warner (2013), the Cramer’s V statistic is most 
appropriate for examining the strength of relationships between categorical variables whether 
dichotomous or polychotomous.  The closer the statistic is to 1, the stronger the relationship. 
Conversely, the closer the statistic is to 0, the weaker the relationship.  All categorical variables 
presented moderate strength of relationship.  Table 6 represents the Cramer’s V matrix for all 
categorical predictors.   
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Table 6 
Cramer’s V for Categorical Predictor Variables 
Variables ASW 15  ASW 16 
ASW 15 --  .606 
ASW 16 .606  -- 
Level .582  .588 
Content .586  .583 
Licensure .506  .520 
Gender Index .600  .579 
Race index .710  .711 
EEG 15 Status .341  -- 
EEG 16 Status --  .255 
Note: N = 189.  Gender and Race Indices represent dichotomized predictor variables where 
Gender Index = male majority / female majority and Race Index = majority / minority-majority. 
  
 Continuous predictor variables correlations.  To ascertain the significance of 
relationships between continuous predictor variables, a series of correlations was conducted 
followed by a multiple linear regression test with collinearity diagnostics.  The correlation matrix 
revealed primarily insignificant relationships between continuous predictor variables with the 
exception of inter-gender, inter-race, race-FORL, race-test, and FORL-test relationships.  Inter-
gender relationships (male-female and female-male) were significant (0.99) at the p = .05 level.  
Inter-race relationships significant at the p = .05 level were White-African American (-0.91). 
Significant race-FORL relationships included White-FORL (-0.87) and African American-FORL 
(0.77).  Significant race-test relationships included White-test (0.79) and African American-test 
(-0.73).  Analysis also revealed a significant relationship between FORL and test scores (-0.79).  
 Analysis of Student Work (ASW) 2015.  Standard practice for evaluating 
multicollinearity among continuous predictor variables or between continuous and categorical 
predictors is examination of the tolerance and variable inflation factor (VIF) statistics produced 
by conducting multiple linear regressions with collinearity diagnostics (Gall, Gall, & Borg, 2006; 
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O’Brien, 2007; Warner, 2013).  While many interpretations exist regarding appropriate 
thresholds for each statistic in measuring multicollinearity, generally, when tolerance is nearer to 
0 and VIF is high, there exists the probability of multicollinearity.  Interpretations of “alarmingly 
high VIF” range from 2 to 10 or even greater.  O’Brien (2007) cautioned against utilizing a 
general rule of thumb in analyzing multicollinearity by tolerance and VIF statistics because there 
is a risk of eliminating a potentially significant predictor; however, considering the general range 
of VIF thresholds (2-10), a median VIF threshold at 6 and tolerance threshold of .1 was 
established for the purposes of this study.   
 Initial multicollinearity tests while suppressing ratings of “exceeds expected student 
growth” (dummy coded as “2”) revealed low tolerance (.003) and high VIF for school male 
representation (290.87) and school female representation (289.69).  This result combined with 
the significant result of the male-female relationship (0.99) suggested elimination of gender was 
appropriate.  White student representation VIF was also considerably high and was appropriately 
excluded by internal SPSS procedures in light of the significance of the relationships between 
White student and African American representation (-0.91) and White student representation and 
FORL (-0.87).  In agreement with previous correlation results, FORL also exceeded the 
threshold for VIF (6.38).  Even though O’Brien’s (2007) suggestion to consider prior research in 
determining the most important factors, eliminating variables that are considerably high is ideal. 
Eliminating gender as a variable resulted in a VIF and tolerance readjustment of the remaining 
predictors, including FORL (VIF = 5.805; tolerance = .172), to acceptable levels of the study-
imposed VIF threshold.  Research also indicated African American race-related effects are 
potentially more informative than effects related to White students (Wells, Griffith, & Kritsonis, 
2007; Irving & Hundley, 2008; Bowers, 2010; Kober, 2010; Maydun, 2011; Stinson, 2011; 
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Bodkin-Andrews et al., 2012; Fall & Roberts, 2012; Henry, Knight, & Thornberry, 2012; 
MacIntyre, Potter, & Burns, 2012; Bernstein-Yamashiro & Noam, 2013; Blondal and 
Adalbjarnardottir, 2014); therefore, the percentage of White representation was eliminated.  
 Conducting a multiple linear regression with the adjusted predictor variables suppressing 
ratings of “meets expected student growth” (dummy coded as “1”) resulted in unacceptable 
outcomes for African American representation (VIF = 6.121) and FORL (VIF = 7.094).  As 
informed by research (O’Brien, 2007), the effects of African American representation and FORL 
as predictors are critical to the study.  It was more appropriate to eliminate composite test scores 
as a predictor resulting in adjusted VIF statistics for African American representation (5.199) and 
FORL (4.436).  Conducting a multiple linear regression with the readjusted predictor variables 
while suppressing outcome ratings of “does not meet expected student growth” (dummy coded 
as “0”) resulted in statistics within the acceptable limits.  Table 7 presents the tolerance and VIF 
for each of the remaining continuous predictor variables. 
Table 7 
Collinearity Statistics for ASW 15 Predictor Variables 
Variables  Tolerance 
0 & 1 
VIF 
0 & 1 
Tolerance 
0 & 2 
VIF 
0 & 2 
Tolerance 
1 & 2 
VIF 
1 & 2 
Experience  .865 1.156 .658 1.519 .875 1.143 
        
Professional 
Development  .926 1.080 .857 1.168 .950 1.053 
        
% African 
American  .196 5.108 .192 5.199 .184 5.429 
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  Tolerance 
0 & 1 
VIF 
0 & 1 
Tolerance 
0 & 2 
VIF 
0 & 2 
Tolerance 
1 & 2 
VIF 
1 & 2 
% Hispanic  .431 2.318 .468 2.138 .423 2.366 
        
% Other  .879 1.137 .591 1.691 .834 1.200 
        
FORL  .172 5.805 .225 4.436 .178 5.619 
        
Composite 
Test Scores  .222 4.497 -- -- -- -- 
        
NCTWS  .509 1.965 .471 2.123 .447 2.236 
        
EEG 15  .663 1.508 .520 1.922 .629 1.590 
        
Average 
Class Size  .730 1.369 .831 1.204 .721 1.388 
        
Teacher 
Attrition 15  .624 1.602 .546 1.833 .734 1.363 
 
 Analysis of Student Work (ASW) 2016.  Similar to the ASW 15 multiple linear 
regression results, the ASW 16 results prompted the elimination of gender, school White 
representation, and school test as predictors for iterations 0, 1 and 1, 2.  Because interactions 
with school composite test scores resulted in multicollinearity, the predictor was ultimately 
eliminated for ASW 16 as well.  Table 8 presents the tolerance and VIF statistics for retained 
ASW 16 predictors. 
 
 
 
 
 
 
	 114 
Table 8 
Collinearity Statistics for ASW 16 Predictor Variables 
  Tolerance 
0 & 1 
VIF 
0 & 1 
Tolerance 
0 & 2 
VIF 
0 & 2 
Tolerance 
1 & 2 
VIF 
1 & 2 
Experience  .842 1.201 .776 1.289 .832 1.201 
        
Professional 
Development  .876 1.145 .843 1.187 .873 1.145 
        
% African 
American  .229 5.727 .206 4.863 .175 5.727 
        
% Hispanic  .533 2.272 .470 2.127 .440 2.272 
        
% Other  .856 1.169 .746 1.340 .746 1.169 
        
FORL  .174 5.753 .223 4.483 .174 5.753 
        
Composite 
Test Scores  -- -- .239 4.188 -- -- 
        
NCTWS  .557 1.877 .404 2.474 .533 1.877 
        
EEG 16  .618 1.364 .603 1.658 .619 1.617 
        
Average 
Class Size  .713 1.617 .631 1.585 .733 1.364 
        
Teacher 
Attrition 16  .771 1.267 .587 1.703 .789 1.267 
 
Linearity in the Logit 
 While no assumptions exist requiring a linear relationship among predictor variables in a 
logistic regression, there must exist a linear relationship between predictor variables and their log 
odds.  Lack of a linear relationship would result in underestimated significance of the final 
model, thus potentially resulting in a failure to reject a null hypothesis that should otherwise be 
rejected (Pampel, 2000; Warner, 2013).  Using the Box-Tidwell (Box & Tidwell, 1962) 
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transformation procedure, predictors were transformed into their natural logarithms (LN).  A 
binary logistic regression was conducted with each predictor and its interaction with its LN for 
each combination of outcome category (0, 1; 0, 2; 1, 2). For the outcome variable ASW15, the 
interaction between Hispanic representation and its LN was significant at .027 (p < .05) for the 
meets and exceeds combination (1, 2).  Additionally, the interaction between FORL and its LN 
was significant for the does not meet and exceeds (0, 2), as well as the meets and exceeds (1, 2) 
combinations at .023 and .030 respectively.  Significant interaction terms indicate a lack of linear 
relationship (Box & Tidwell, 1962).   
 For the outcome variable ASW16, all variables were not significant, indicating linear 
relationships between predictor variables and their LNs with the exception of teacher 
professional development attendance for the does not meet and exceeds (0, 2) combination where 
the interaction term was significant at .008.  All other interaction terms indicate linear 
relationships between the predictor variables and their LNs.  Tables  9 and 10 illustrate the 
results of the interaction statistics for each predictor and its LN by each combination. 
Table 9 
Binary Logistic Regression Output Detailing Linearity in the Logit for ASW 15 
Variables  B S.E Wald df Sig. Exp(B) 
Experience x 
Experience_LN 
D, M .004 .013 .090 1 .764 1.004 
D, E -.058 .039 2.228 1 .136 .943 
M, E -.020 .056 .133 1 .716 .980 
        
Professional 
Development x 
PD_LN 
D, M .003 .002 1.609 1 .205 1.003 
D, E .004 .004 1.249 1 .264 1.004 
M, E -.019 .016 1.302 1 .254 .982 
        
African American 
Representation x 
AA_LN 
D, M .036 .030 1.194 1 .274 1.033 
D, E -.090 .069 1.689 1 .194 .914 
M, E .083 .050 2.701 1 .100 1.086 
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 Variables                                       B              S.E.        Wald           df              Sig.          Exp(B)     df Sig. Exp(B) 
Hispanic 
Representation x 
H_LN 
D, M .032 .040 .654 1 .419 1.033 
D, E -.097 .083 1.369 1 .242 .907 
M, E .310 .140 4.895 1 .027 1.363 
        
Other Race 
Representation x 
O_LN 
D, M .021 .046 .215 1 .643 1.021 
D, E -.195 .134 2.114 1 .146 .823 
M, E -.047 .138 .113 1 .736 .955 
        
FORL x 
FORL_LN 
D, M -.005 .009 .318 1 .573 .995 
D, E -.096 .042 5.137 1 .023 .909 
M, E -.126 .058 4.690 1 .030 .881 
        
NCTWCS x 
NCTWCS_LN 
D, M .000 .009 .000 1 .986 1.000 
D, E .020 .016 1.638 1 .201 1.020 
M, E .038 .052 .545 1 .460 1.039 
        
Average Class 
Size x ACS_LN 
D, M .035 .034 1.081 1 .299 1.036 
D, E -.104 .065 2.542 1 .111 .901 
M, E -.268 .199 1.810 1 .179 .765 
        
Teacher Attrition 
15 x TA15_LN 
D, M -.022 .019 1.273 1 .259 .979 
D, E -.044 .038 1.332 1 .249 .957 
M, E .008 .093 .007 1 .934 1.008 
        
EEG 15 x 
EEG15_LN 
D, M -.010 .045 .046 1 .831 .990 
D, E .088 .121 .538 1 .463 1.092 
M, E -.012 .115 .010 1 .919 .988 
 
Table 10 
Binary Logistic Regression Output Detailing Linearity in the Logit for ASW 16 
Variables  B S.E Wald df Sig. Exp(B) 
        
Experience x 
Experience_LN 
D, M .002 .008 .062 1 .803 1.002 
D, E .111 .058 3.614 1 .057 1.117 
M, E .076 .045 2.874 1 .090 1.079 
        
Professional 
Development x 
PD_LN 
D, M .002 .002 1.986 1 .159 1.002 
D, E .049 .018 6.941 1 .008 1.050 
M, E .024 .016 2.197 1 .138 1.024 
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  B S.E Wald df Sig. Exp(B) 
African American 
Representation x 
AA_LN 
D, M -.011 .021 .260 1 .610 .990 
D, E -.004 .043 .011 1 .917 .996 
M, E -.049 .045 1.199 1 .273 .952 
        
Hispanic 
Representation x 
H_LN 
D, M -.007 .022 .104 1 .747 .993 
D, E -.051 .102 .250 1 .617 .950 
M, E -.136 .107 1.608 1 .205 .873 
        
Other Race 
Representation x 
O_LN 
D, M -.033 .034 .920 1 .338 .968 
D, E -.071 .127 .310 1 .578 .932 
M, E -.126 .107 1.383 1 .240 .882 
        
FORL x 
FORL_LN 
D, M .007 .006 1.455 1 .228 1.007 
D, E -.006 .041 .021 1 .884 .994 
M, E .016 .038 .180 1 .671 1.016 
        
NCTWCS x 
NCTWCS_LN 
D, M -.003 .005 .447 1 .504 .997 
D, E -.027 .062 .188 1 .664 .973 
M, E -.041 .061 .449 1 .503 .960 
        
Average Class 
Size x ACS_LN 
D, M .023 .022 1.102 1 .294 1.023 
D, E -.016 .186 .007 1 .933 .985 
M, E -.057 .118 .231 1 .631 .945 
        
Teacher Attrition 
16 x TA16_LN 
D, M -.001 .012 .010 1 .919 .999 
D, E -.047 .072 .421 1 .516 .954 
M, E .030 .063 .229 1 .632 1.031 
        
EEG 16 x 
EEG16_LN 
D, M -.027 .022 1.505 1 .220 .973 
D, E -.026 .099 .068 1 .794 .974 
M, E -.170 .104 2.667 1 .102 .844 
 
Multinomial Logistic Regression 
 Multinomial logistic regression (MLR) is sufficient for measuring the effect of 
categorical and continuous predictor variables on a categorical outcome variable (Petrucci, 
2009).  While strength of relationships is not the metric by which a MLR is deemed useful, the 
standard threshold for usefulness was established to be 25% improvement over chance (Pampel, 
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2000; Petrucci, 2009).  Model fitting is utilized to determine whether the model is significant.  
Goodness-of-fit informs overall relationship of the data to the model.  Effect size is reported with 
the understanding it is not as critical as classification accuracy (Warner, 2013).  The likelihood 
ratio test results provide relationship information between each predictor and the outcome.  The 
Wald statistic provides insight into significant differentiation between two groups.  Odds and 
odds ratios predict how changes in practice affect changes in outcomes.  Classification accuracy 
details the overall usefulness of the presented model.  In keeping with the assumptions testing 
results, specified outliers and over-leveraged cases were suppressed when conducting the MLR.  
Initial MLR results also indicated standard error terms larger than 2 for content and level as 
predictors.  Standard error terms larger than 2 are reflective of assumptions violations (Garson, 
2012); therefore, content and level were eliminated from the model for the outcome variables 
ASW 15 and ASW 16.  
Model Fitting   
 The MLR model for ASW 15 was near; however, not statistically significant (p = .089), 
χ2 = 31.340.  The probability of obtaining this χ2 or one more extreme if the predictor variables 
have no effect is not statistically significant.  The -2 Log Likelihood with predictor variables 
included in the model was 205.16 compared to the intercept only at 236.50 where no predictors 
were included, which indicates the model, in general, does improve with predictors (Garson, 
2012). 
 The MLR model for ASW 16 was considerably different, with a statistical significance of 
.000, χ2 = 54.839.  The -2 Log Likelihood with predictor variables included in the model was 
243.76 compared to the intercept only with no predictors included at 298.59.  The model 
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substantially improves when including predictor variables.  Table 11 illustrates the model fitting 
data. 
Table 11 
Model Fitting Data for ASW 15 and ASW 16 
   ASW 15  ASW 16  
-2 Log 
Likelihood 
Intercept  236.50  298.59  Final 205.16 243.76 
       
Chi-square   31.340  54.839  
       
df   22  22  
       
Sig.   0.089  0.000  
Note: p < .05. 
Goodness-of-Fit and Effect Size   
 According to White (2014), the null hypothesis for goodness-of-fit is that the likelihood 
does not differ from 1.  In effect, the ideal outcome is that the hypothesis for goodness-of-fit fails 
to be rejected.  For ASW 15 and ASW 16 respectively, the goodness-of-fit statistics were both 
significant.  The data fit the models perfectly (White, 2014).  Since classification accuracy is 
more informational for MLR, effect size is not considered important and is difficult to interpret 
(Warner, 2013); however, it is reported for the purposes of this study with caution.  Table 12 
details the pseudo-R2 statistics for both ASW 15 and ASW 16.  A review of the pseudo-R2 would 
indicate a relatively small effect size for both ASW 15 and ASW 16, albeit somewhat larger for 
ASW 16. 
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Table 12 
Pseudo R2 Statistics for ASW 15 and ASW 16 
  ASW 15  ASW 16  
Cox and Snell  0.163  0.263  
      
Nagelkerke  0.221  0.324  
      
McFadden  0.133  0.184  
 
Likelihood Ratio Test   
 Table 13 provides the results of the likelihood ratio test for ASW 15 and ASW 16.  For 
ASW 15, the model fit of all predictors was not statistically significant; however, some 
individual predictors were significant.  African American student representation (p = 0.030), 
Hispanic student representation (p = 0.029), and FORL (p = 0.001) were statistically significant 
indicating the existence of a relationship between these variables and outcome performance. 
 The likelihood ratio test results for ASW 16 indicated some predictor variables were 
statistically significant.  Teacher experience (p = 0.004) and teacher professional development 
attendance (p = 0.000) were both significant, indicating a relationship between these variables 
and outcome performance.  Path to teacher licensure results illustrated a trend toward 
significance (p = 0.069).  Given the relatively small sample size, the study was exploratory; 
therefore, a closer examination of these results was warranted. 
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Table 13 
Likelihood Ratio Test for ASW 15 and ASW 16 
 ASW 15 ASW 16 
 -2 Log 
Likelihood of 
Reduced 
Model 
Chi-
square df Sig. 
-2 Log 
Likelihood 
of Reduced  
Model 
Chi-
Square df Sig. 
% AA 212.164 7.004 2 0.030 243.900 0.143 2 0.931 
           
% H 212.258 7.099 2 0.029 245.964 1.407 2 0.495 
           
% O 205.715 0.556 2 0.757 245.773 2.016 2 0.365 
           
FORL 219.182 14.023 2 0.001 243.886 0.130 2 0.937 
           
NCTWCS 207.241 2.081 2 0.353 243.895 0.138 2 0.933 
           
EEG 15 206.283 1.124 2 0.570 -- -- -- -- 
           
EEG 16 -- -- -- -- 248.170 4.414 2 0.110 
         
Average 
Class Size 206.126 0.966 2 0.617 247.749 3.992 2 0.136 
           
Teacher 
Attrition 
15 
206.790 1.630 2 0.443 -- -- -- -- 
           
Teacher 
Attrition 
16 
-- -- -- -- 247.076 3.320 2 0.190 
           
Experience 206.679 1.519 2 0.468 254.706 10.950 2 0.004 
           
PD 206.799 1.639 2 0.441 259.596 15.840 2 0.000 
           
License 206.856 1.697 2 0.428 249.118 5.362 2 0.069 
Note: p < .05. The chi-square statistic is the difference in -2 log-likelihoods between the final 
model and the reduced model.  The reduced model is formed by omitting an effect from the final 
model. The null hypothesis is that all parameters of that effect are 0. 
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Parameter Estimates   
 Table 14 provides the parameter estimates for all outcome category predictors relative to 
meets expected student growth for ASW 15.  For the outcome of exceeds expected student 
growth relative to meets expected student growth in ASW 15, the probability of the Wald 
statistic (4.436) for the variable African American student representation was 0.035 (p < 0.05).  
The probability of the Wald statistic (4.439) for the variable Hispanic student representation was 
also 0.035.  The probability of the Wald statistic (6.317) for the variable FORL was 0.012.  The 
regression coefficients for the three variables are significantly different from zero indicative of a 
relationship.  There were no significant variables for does not meet expected student growth 
relative to meets expected student growth.  For the outcome of does not meet expected student 
growth compared to exceeds expected student growth, the probability of the Wald statistic 
(6.087) for the variable African American student representation was 0.014.  The probability of 
the Wald statistic (3.641) for Hispanic student representation was near significant at 0.056.  The 
probability of the Wald statistic (6.354) for FORL was significant at 0.012. 
Table 14 
Parameter Estimates for Predictors of Outcomes in ASW 15  
         95% 
Confidence 
Interval for 
Exp(B) 
   B Std. Error Wald df Sig. 
Exp 
(B) 
Lower 
Bound 
Upper 
Bound 
Experience 
D/M -.030 .029 1.083 1 .298 .971 .918 1.027 
M/E -.044 .061 .505 1 .477 .957 .849 1.080 
E/D .014 .066 .045 1 .832 1.014 .891 1.153 
 
PD 
D/M -.006 .007 .866 1 .352 .994 .981 1.007 
M/E -.016 .017 .849 1 .357 .984 .952 1.018 
E/D .009 .018 .285 1 .594 1.010 .975 1.045 
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         95% 
Confidence 
Interval for 
Exp(B) 
 
 
 
B Std. Error Wald df Sig. 
Exp 
(B) 
Lower 
Boun
d 
Upper 
Bound 
% AA 
D/M -.028 .023 1.533 1 .216 .972 .929 1.017 
M/E .118 .056 4.436 1 .035 1.125 1.008 1.256 
E/D -.146 .059 6.087 1 .014 .864 .769 .970 
 
% H 
D/M .025 .031 .659 1 .417 1.025 .965 1.089 
M/E .291 .138 4.439 1 .035 1.338 1.021 1.754 
E/D -.266 .139 3.641 1 .056 .766 .583 1.007 
 
% O 
D/M -.008 .048 .030 1 .862 .992 .902 1.090 
M/E -.129 .183 .492 1 .483 .879 .614 1.260 
E/D .120 .187 .414 1 .520 1.128 .782 1.626 
 
FORL 
D/M .004 .021 .039 1 .843 1.004 .963 1.047 
M/E -.247 .098 6.317 1 .012 .781 .644 .947 
E/D .251 .100 6.354 1 .012 1.285 1.057 1.563 
 
NCTWCS 
D/M -.021 .022 .858 1 .354 .980 .938 1.023 
M/E .072 .074 .961 1 .327 1.075 .930 1.243 
E/D -.093 .076 1.501 1 .221 .911 .785 1.057 
          
EEG 15 
D/M -.038 .037 1.042 1 .307 .962 .894 1.036 
M/E -.048 .141 .116 1 .734 .953 .722 1.257 
E/D .010 .144 .005 1 .945 1.010 .761 1.340 
 
Teacher 
Attrition 15 
D/M .040 .032 1.590 1 .207 1.041 .978 1.108 
M/E .028 .091 .094 1 .759 1.028 .860 1.230 
E/D .012 .094 .017 1 .896 1.012 .843 1.216 
 
Average 
Class Size 
D/M -.044 .069 .404 1 .525 .957 .836 1.096 
M/E -.167 .217 .597 1 .440 .846 .553 1.293 
E/D .123 .222 .309 1 .578 1.131 .732 1.747 
 
Licensure 
D/M .581 .441 1.738 1 .187 1.787 .754 4.239 
M/E .249 1.182 .044 1 .833 1.283 .126 13.015 
E/D .332 1.221 .074 1 .786 1.393 .127 15.259 
Note: p < .05. EEG represents the overall teacher effectiveness rating for each school. 
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 For the outcome of does not meet expected student growth relative to meets expected 
student growth in ASW 16, the probability of the Wald statistic (5.495) for the variable teacher 
professional development attendance was 0.019 (p < 0.05).  The probability of the Wald statistic 
(4.272) for the variable path to teacher licensure was 0.039; however, it should be noted the 
confidence interval for teacher licensure is among the widest recorded, indicating the test should 
be conducted again in the future with a larger sample size.  For the outcome of exceeds expected 
student growth, the probability of the Wald statistic (7.193) for the variable teacher experience 
was 0.007.  The Wald statistic (4.517) for teacher professional development attendance was 
0.034.  Relative to exceeds expected student growth, the Wald statistic (7.185) for the outcome 
does not meet expected student growth compared to the variable teacher experience was 0.007.  
For the outcome of does not meet expected student growth, the probability of the Wald statistic 
(6.859) for professional development attendance was 0.009.  The regression coefficients for the 
three variables are significantly different from zero, indicative of a relationship.  Table 15 
provides the parameter estimates for outcome category predictors relative to meets expected 
student growth for ASW 16. 
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Table 15 
Parameter Estimates for Predictors of Outcomes for ASW 16 
         95% Confidence 
Interval for 
Exp(B) 
   B Std. Error Wald df Sig. 
Exp 
(B) 
Lower 
Bound 
Upper 
Bound 
Experience 
D/M -.003 .024 .016 1 .900 .997 .952 1.045 
M/E .219 .081 7.193 1 .007 1.244 1.061 1.460 
E/D -.222 .083 7.185 1 .007 .801 .681 .942 
 
PD 
D/M -.014 .006 5.495 1 .019 .986 .975 .998 
M/E .057 .027 4.517 1 .034 1.058 1.004 1.115 
E/D -.070 .027 6.859 1 .009 .932 .884 .982 
 
% AA 
D/M -.006 .019 .102 1 .749 .994 .957 1.032 
M/E .007 .047 .021 1 .883 1.007 .918 1.105 
E/D -.013 .048 .074 1 .785 .987 .898 1.085 
 
% H 
D/M -.004 .029 .016 1 .898 .996 .941 1.054 
M/E -.136 .138 .964 1 .326 .873 .666 1.145 
E/D .132 .139 .899 1 .343 1.141 .869 1.499 
 
% O 
D/M -.025 .044 .329 1 .566 .975 .894 1.063 
M/E -.193 .156 1.539 1 .215 .824 .607 1.119 
E/D .168 .158 1.135 1 .287 1.183 .869 1.611 
 
FORL 
D/M -.006 .019 .096 1 .757 .994 .959 1.031 
M/E .006 .046 .018 1 .892 1.006 .920 1.100 
E/D -.012 .047 .066 1 .798 .988 .902 1.083 
 
NCTWCS 
D/M -.007 .020 .135 1 .714 .993 .955 1.032 
M/E .002 .083 .000 1 .984 1.002 .851 1.179 
E/D -.009 .084 .011 1 .915 .991 .841 1.168 
  
EEG 16 
D/M -.055 .038 2.022 1 .155 .947 .878 1.021 
M/E -.228 .147 2.412 1 .120 .796 .597 1.062 
E/D .174 .148 1.379 1 .240 1.190 .890 1.590 
 
Teacher 
Attrition 16 
D/M .038 .029 1.769 1 .183 1.039 .982 1.098 
M/E -.081 .082 .970 1 .325 .923 .786 1.083 
E/D .119 .083 2.047 1 .152 1.126 .957 1.325 
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95% 
Confidence 
Interval for 
Exp(B) 
  B Std. Error Wald df Sig. 
Exp 
(B) 
Lower 
Bound 
Upper 
Bound 
Average Class 
Size 
D/M -.080 .059 1.844 1 .174 .923 .823 1.036 
M/E -.294 .206 2.034 1 .154 .745 .497 1.116 
E/D .214 .209 1.054 1 .305 1.239 .823 1.866 
 
Licensure 
D/M .853 .413 4.272 1 .039 2.347 1.045 5.270 
M/E 1.630 1.315 1.535 1 .215 5.102 .387 67.217 
E/D -.777 1.326 .343 1 .558 .460 .034 6.186 
Note: p < .05. EEG represents the overall teacher effectiveness rating for each school. 
Odds and Odds Ratios   
 For ASW 15, the value of Exp(B) for African American representation was 1.125, 
implying that for each unit increase in the percentage of African American students in a school 
the odds of a teacher earning an exceeds expected student growth rating compared to earning a 
meets expected student growth rating increases by 12.5% (1.125 – 1 = .125).  The value of 
Exp(B) for Hispanic student representation was 1.338, implying that for each unit of increase in 
the percentage of Hispanic students in a school the odds of a teacher earning an exceeds expected 
student growth rating compared to earning a meets expected student growth rating increases by 
33.8% (1.338 – 1 = .338).  The value of Exp(B) for FORL was 0.781, implying that for each unit 
of increase in the percentage of students qualifying for FORL in a school the odds of a teacher 
earning an exceeds expected student growth compared to earning a meets expected student 
growth decreases by 21.9% (.781 – 1 = -0.219).   
 Conversely, when assigning exceeds expected student growth as the referent category, 
Exp(B) for African American representation was 0.864, implying that for each unit of increase in 
the percentage of African American students school-wide, the odds of a teacher earning a does 
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not meet expected student growth rating compared to earning an exceeds expected student 
growth rating decreases by 13.6% (0.864 – 1 = -0.136).  The Exp(B) for Hispanic student 
representation was 0.766, implying that for each unit of increase in the percentage of Hispanic 
students school-wide, the odds of a teacher earning a does not meet expected student growth 
rating compared to earning an exceeds expected student growth rating decreases by 23.4% (.766 
– 1 = -0.234).  The Exp(B) for FORL was 1.285, implying that for each unit of increase in the 
percentage of students qualifying for FORL in a school, the odds of a teacher earning a does not 
meet expected student rating compared to an exceeds expected student growth rating increases 
by 28.5% (1.285 – 1 = .285). 
 For ASW 16, the value of Exp(B) for teacher professional development attendance was 
0.986, implying that for each unit of increase in professional development attendance, the odds 
of earning a rating of does not meet expected student growth compared to meets expected 
student growth decreases by 1.4% (0.986 – 1 = -0.014).  The value of Exp(B) for teacher 
licensure was 2.347, implying that the odds of a teacher with an alternative license rather than a 
traditional license earning a rating of does not meet expected student growth compared to meets 
expected student growth when accounting for other compounding factors is 135% (2.347 – 1 = 
1.347).  The value of Exp(B) for the variable teacher experience when comparing the probability 
of earning a rating of exceeds expected student growth versus meets expected student growth 
was 1.244, implying that for each unit of increase in teacher experience, the odds of earning a 
rating of exceeds expected student growth increases by 24.4% (1.244 – 1 = .244).  The Exp(B) 
value of teacher professional development attendance was 1.058, implying that for each unit of 
increase in professional development attendance, the odds of earning a rating of exceeds 
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expected student growth compared to meets expected student growth increases by 5.8% (1.058 – 
1 = 0.058). 
 When assigning exceeds expected student growth as the referent category, the Exp(B) for 
the variable teacher experience was 0.801, implying that for each unit of increase in teacher 
experience, the odds of earning a does not meet expected student growth compared to exceeds 
expected student growth decreases by 19.9% (0.801 – 1 = -0.199).  The Exp(B) value for the 
variable teacher professional development attendance was 0.932, implying that for each unit 
increase in professional development attendance, the odds of earning a rating of does not meet 
expected student growth versus exceeds expected student growth decreases by 6.8% (0.932 – 1 = 
-0.068). 
Classification Accuracy   
 Predictor variables can be considered useful if classification accuracy is substantially 
higher (at least 25%) than proportional-by-chance accuracy (Pampel, 2000; Petrucci, 2009; 
Garson, 2012).  Squaring the proportion of cases for each group and summing the results 
determine proportional-by-chance accuracy (Petrucci, 2009; Garson, 2012).  For ASW 15, the 
proportional-by-chance accuracy was 0.609 (0.212 + 0.042 + 0.752).  For the model to be 
considered useful, the classification accuracy must be higher than 76.1% (1.25 x 60.9%).  The 
classification accuracy rate for ASW 15 was 75.6%; therefore, the variables in the model were 
not considered useful in predicting teacher performance.  For ASW 16, the proportional-by-
chance accuracy was 0.48 (0.362 + 0.052 + 0.592).  For the model to be considered useful, the 
classification accuracy must be higher than 60% (1.25 x 48%).  The classification accuracy rate 
for ASW 16 was 67.8%; therefore, the variables in the model were considered useful in 
predicting teacher performance.  Table 16 provides a summary of classification accuracy data. 
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Table 16 
Classification of ASW 15 and ASW 16 Multinomial Logistic Regression Models 
  ASW 15  ASW 16 
Predicted Percent 
Correct 
D 5.4%  36.9% 
M 99.2%  87.7% 
E 0.0%  55.6% 
     
Predicted Percent 
Correct Total 
 75.6%  67.8% 
     
Proportional-by-
Chance Accuracy 
 76.1%  60% 
     
Model 
Usefulness 
 Not Useful  Useful 
Note: Proportional-by-chance accuracy is determined by squaring marginal percentage rates in 
case processing summaries.  
 
Independence of Irrelevant Alternatives 
 Further assumptions requirements for validating MLR results include testing for the 
independence of irrelevant alternatives (IIA).  While tests like the Hausman-McFadden test 
(Hausman & McFadden, 1984) exist for this model validation, Cheng and Long (2007) 
contended these tests are overly negative and often insufficient for applied work.  The IIA 
assumption states, “Characteristics of one particular choice alternative do not impact the relative 
probabilities of choosing other alternatives” (Vijverberg, 2011, p. 5).  For IIA to affect this 
particular study it must be possible for teachers to choose between the outcome categories and 
that choosing either category is not related to or dependent upon the other categories.  In essence, 
IIA is a choice assumption (Long & Freese, 2006).  Because assignment of ratings for the ASW 
is not a matter of choice for teachers, but rather a systematic blind process undertaken by content 
specialists, the IIA assumption is not relevant. 
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Omitted Variable Bias 
 Omitting a variable that is correlated with both a predictor variable and the outcome 
variable can result in a biased model (Garson, 2012).  For this study, the predictor variables of 
content, level, White student representation, gender, and school composite test scores were 
eliminated due to violations of assumptions.  To investigate whether the elimination of these 
variables resulted in model bias, they were each plotted against standardized residuals.  If 
variables were highly correlated with the standardized residuals, the possibility of omitted 
variable bias was present.  While none of the omitted variables were highly correlated with the 
standardized residuals, each variable was reintroduced into the model.  While reintroducing 
school composite test into the ASW 15 model marginally improved the overall significance of 
the model, there was less than 1% improvement in classification accuracy and the variable was 
not statistically significant.  Reintroduction of all omitted variables into the ASW 16 model 
resulted in no change in significance and less than 2% improvement in classification accuracy.  It 
was determined that omitted variables did not result in overall model bias. 
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CHAPTER FIVE: CONCLUSIONS 
Overview 
 The objectives of this chapter are to reexamine the purpose of the study; discuss 
conclusions from findings; highlight implications for students, parents, educators, educational 
administrators, and policy-makers; present the limitations of the study; and to provide 
recommendations for further research to add to the preponderance of knowledge regarding the 
overall effects of compounding variables on student growth.  Because teachers are the most 
influential aspect of a child’s education (Meier, 2002; Nye, Konstantopolous, & Hedges, 2004; 
Christensen, Horn, & Johnson, 2011; Hanushek, 2011; Darling-Hammond, 2015; Robinson, 
2015), it is critical to fully comprehend the significance of that effect on student growth.  
Furthermore, states are increasingly associating student test scores to student growth metrics and 
utilizing the data to inform, correctly or incorrectly, teacher effectiveness (Darling-Hammond, 
2011; Chetty, Friedman, & Rockoff, 2011; Hanushek, 2011; Haertel, 2013; Chetty, Friedman, & 
Rockoff, 2014; Darling-Hammond, 2014; Harris, Ingle, & Rutledge, 2014; Croft & Buddin, 
2015).  In turn, states are holding schools and school systems accountable for student growth 
based on these value-added measures (VAMs) that essentially serve as appraisals on the value of 
specific teachers (Hanushek, 2009, Chetty, Friedman, & Rockoff, 2011; Lefgren & Sims, 2012; 
Chetty, Friedman, & Rockoff, 2014; Harris, Ingle, & Rutledge, 2014). 
 Among the most prolific criticisms of VAMs is the lack of consideration of confounding 
factors that are not easily measurable but hypothetically poignant (Haertel, 2013; Strunk, 
Weinstein, Makkonen, 2014; Darling-Hammond, 2015; Green & Oluwole, 2015).  Most 
prevalent among those factors are student characteristics such as student SES (Abbott, Hart, 
Lybrand, & Nouri, 2009; Choi, 2010; Mayer & Tucker, 2010); race (Choi, 2010; Hanushek & 
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Rivkin, 2010a; Kelly, 2010; Walker, 2011; Henry et al., 2014); gender (Eisele, Renick Thomson, 
& Zand, 2009); teacher characteristics such as experience (Choi, 2010; Darling-Hammond, 2014; 
Goldhaber, Lavery, & Theobald, 2015); path to licensure (Adamson & Darling-Hammond, 2011; 
Adamson & Darling-Hammond, 2012; Linek et al., 2012; Bonner, Ruiz, & Travis, 2013; 
Hanushek, 2014; Sass, 2015); participation in professional development opportunities 
(Goldhaber, Liddle, & Theobald, 2013; Hanushek, 2014; Sass, 2015); content taught (Haertel, 
2013; Darling-Hammond, 2014); level taught (Swiniarski, 2007; Barnett, 2010; Doggett & Wat, 
2010; Sousa, 2010); and school characteristics and climate defined as school composite test 
scores (Goldhaber, Lavery, & Theobald, 2015); school-wide teacher effectiveness ratings (Choi, 
2010), teacher attrition rates (Achinstein et al., 2010; Hanushek and Rivkin, 2010a; Kelly, 2010); 
and responses to the North Carolina Teacher Working Conditions Survey (New Teacher Center, 
2014).  All are factors that are supposedly inherently controlled in standardized tests (Haertel, 
2013), but most practitioners conclude otherwise (Darling-Hammond, 2014).   
 Croft and Buddin’s (2015) survey of criticisms for VAMs underscored the most prevalent 
criticisms for addressing a teacher’s value added to the classroom.  To best address those 
criticisms, the present study presented an accounting for confounding factors, provided an 
operation for determining the depth of influence on teacher value-added, eliminated the 
standardized test in favor of a non-standardized process inclusive of examining student pre-
assessment versus post-assessment performance and analyzing value-added among teachers that 
are most often omitted from populating their own value-added metrics.  Since VA metrics are 
most often inherently linked to standardized tests and because teachers of performing arts, visual 
arts, physical education, and world languages are rarely subjected to state standardized 
assessments, existence of data related to VAMs for these content areas is insufficient.  
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 The purpose of this quantitative ex post facto correlational study was to consider the 
potential for student background, teacher preparation, and school climate variables to predict 
teacher VA classifications in performing arts education, visual arts education, health and 
physical education, and world languages.  The study also examined the strength of relationships 
among predictive variables and between predictive and outcome variables.  The study primarily 
employed multinomial logistic regression (MLR) as the method for statistical analysis.  Other 
methods such as multiple linear regressions, binary logistic regression, and Pearson product-
moment correlation were employed to ensure assumptions were satisfied.   
Discussion 
The guiding research question for this study was: 
 How well do student background variables (SES, race/ethnicity, gender); teacher 
 background variables (teacher path to licensure, years of experience, content taught, level 
 taught, professional development attendance); and school characteristics (school 
 composite test scores, class size, EVAAS teacher effectiveness ratings, teacher attrition 
 rates, overall NCTWCS results) predict teacher value-added ratings (does not meet 
 expected growth, meets expected growth, exceeds expected growth) in non-tested 
 subjects? 
 While the model for ASW 15 was not considered useful due to a more significant 
proportional-by-chance accuracy rate (76.1%) than classification accuracy (75.6%), and the 
model fit was not significant (0.089; p < .05), some predictor interactions proved to be 
interesting.  The percentages of African American students (0.030), Hispanic students (0.029), 
and students qualifying for FORL (0.001) each produced statistically significant interactions 
within the model.  More specifically, this result indicated the odds of a teacher earning a rating 
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of exceeds rather than meets improves by 12.5% when teaching in a school where African 
American students are increasingly more predominant.  While this result is seemingly 
counterintuitive to the general consensus of research underscoring the significant gaps in 
achievement between African American students and White students (Bondy & Ross, 1998; 
Bainbridge & Lasley, 2002; Guiterrez & Rogoff, 2003; Ogbu, 2004; Wells, Griffith, & Kritsonis, 
2007; Irving & Hundley, 2008; Gorey, 2009; Bell, 2010; Brown, 2010; Choi, 2010; Hanushek & 
Rivkin, 2010a; Huidor & Cooper 2010; Kelly, 2010; Kober, 2010; Mayer and Tucker 2010; 
Milner, 2010; Stinson, 2010; Gullan, Hoffman, & Leff, 2011; Walker, 2011; Brown & Brown, 
2012; MacIntyre, Potter, & Burns, 2012; Henry et al., 2014); the result for Hispanic student 
representation was even more significant, implying the odds of a teacher earning a rating of E 
rather than M for each unit of increase in Hispanic student population were 33.8%.   
 Searching for an explanation for such dramatic results antithetical to general academic 
performance metrics must be conducted with an understanding of standardized assessments.  In 
this study, correlation results indicated African American students and school composite test 
scores were defined by a significant negative relationship (-0.73) as illustrated by the Figure 2 
plot.  Even more significant was the relationship between White students and the school test 
defined by a significant positive relationship (0.79) as illustrated by the Figure 3 plot.   
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Figure 2.  African American student performance on standardized school tests.   
    
 
Figure 3.  White student performance on standardized school tests. 
 
 Such results are exacerbated by school socio-economic statuses as defined by the 
percentages of students who qualify for FORL.  The relationship between predominantly White 
student populations and FORL qualifications was highly significant and negative at -0.87, 
implying the higher the White student population in the school, SES is of higher quality as 
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illustrated by Figure 4.  The converse was true for schools predominantly African American 
where the relationship was 0.77, implying the larger the African American student population, 
SES is of less than ideal quality as illustrated by Figure 5.   
 
Figure 4.  Percentage of White students compared to percentage of students that qualify for free 
or reduced lunch. 
 
Figure 5.  Percentage of African American students compared to percentage of students that 
qualify for free or reduced lunch. 
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 Correlation statistics and Figure 6 also revealed a significant negative correlation 
between predominantly White schools and predominantly African American schools (-0.91), 
implying that schools are mostly segregated likely by neighborhoods.  
 
Figure 6.  Percentage of White student population compared to African American student 
population in schools. 
  
 This finding connected with the significant negative correlation between the school test 
and FORL (-0.79) supports theories of concentrated and neighborhood poverty (Massey & 
Denton, 1989; Sampson, 1997; Shin, 2011) and gives credence to social disorganization 
(Anthony, Kritsonis, & Herrington, 2007; Wells, Griffith, & Kritsonis, 2007; Kober, 2010; 
Maydun, 2011; MacIntyre, Potter, & Burns, 2012; Center on Education Policy, 2016) and 
institutional bias theories (Hilliard, 2001; Shin, 2011).  Perhaps families of color are so engaged 
in establishing basic human needs for their families (Maslow, 1943) they are unable to focus 
adequately on academic needs thus supporting the multigenerational entrapment theory 
(Christensen, Horn, & Johnson, 2011).  Perhaps true, and even more nefarious, is the inherent 
inability of the standardized test to account for life experiences in measuring academic 
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performance; demonstrating its innate impotence to measure success but also a sinister prejudice 
against culture and inauspiciousness (Posner & Rudnitsky, 2006; Kelly, 2010; Walker, 2011; 
Brown & Brown, 2012).  
 The question then becomes whether those schools and teachers can be successful given 
the variables defined by the standardized assessment as unpropitious, effectively predestinating 
the school and teacher for failure.  Ultimately, this premise rests on the definition of success: 
achievement or growth.  The significant relationships between race, socio-economic status as 
defined by FORL qualifications, and school tests scores underscored by this study can call into 
question the validity of the standardized test as a metric for achievement and is the subject of 
much research that also questions the validity of VAMs derived from the standardized test 
(Cohen, Raudenbush & Ball, 2003; McCaffrey et al., 2003; Ballou, Sanders, & Wright, 2004; 
Fancera & Bliss, 2011; Goldhaber, Gross, & Player, 2010; Hill, Kapitula & Umland, 2011; 
Barile et al., 2012; Haertel, 2013; Lambeth & Lashley, 2012; Haertel, 2013; Wiseman & Al-
bakr, 2013; Goldhaber, 2015; Shuls & Trivitt, 2015). 
 While the results of the MLR for ASW 15 suggested potential improvement in ratings per 
increase in the number of minority students, additional results regarding FORL complicate the 
suggestion.  The MLR model for ASW 15 suggested for each unit of increase in FORL 
percentage, the odds of a teacher earning a rating of E versus a rating of M decreases by 21.9%.  
Additionally, the odds of a teacher earning a rating of D versus a rating of E increase by 28.5%.  
Given high negative correlations between minority students and FORL, between minority 
students and school composite testing, and between FORL and testing, the MLR suggestion can 
be confusing.  One must recall ASW is a measurement of student growth and not achievement 
(North Carolina Department of Public Instruction, 2016a).  While Abbott, Hart, Lybrand, and 
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Nouri (2009) suggested the effects of poverty were significantly more influential than culture, 
Bromberg and Theokas (2013) contradicted this, indicating achievement gaps between minority 
and White students exist at high and low levels of poverty.  This study supports the notion that 
when measuring achievement, the compounded effects of both poverty and culture significantly 
and directly affect achievement.   
 Ultimately, relying on the results of the MLR for ASW 15 would lead one to fail to reject 
the null hypothesis for this study given the classification inaccuracy and lack of significant 
model fit.  Interestingly, the MLR for ASW 16 produced substantially different results.  While 
some details of the MLR for ASW 15 suggested significant confounding effects for student 
characteristic variables, the MLR for ASW 16 implied teacher background was more significant 
than school climate or student characteristics.  The ASW 16 model fit was statistically significant 
(0.000; p < .05), indicating the model significantly improves when predictor variables are 
included compared to a model with no predictor variables.  Ultimately, teacher preparation and 
experience were the most significant factors as demonstrated by the likelihood ratio test.  The 
odds of a teacher earning a rating of E rather than a rating of M increase by 24.4% for every unit 
of increase in experience.  Additionally, the odds of earning a rating of D versus a rating of E 
decrease by 19.9% for every unit of increase in experience.  The results related to teacher 
preparation also suggested continuing education was critical to demonstrating student growth.  
The odds of earning a rating of E versus a rating of M increase by 1.4% per every unit of 
increase in content-specific professional development attendance.  Conversely, the odds of 
earning a rating of D versus a rating of E decrease by 6.8% per every unit of increase in content-
specific professional development attendance.  The most significant result related to teacher 
preparation was licensure.  Teachers who completed alternative licensure tracks versus 
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traditional, college-based teacher preparation tracks were 135% more likely to earn a rating of D 
versus a rating of M. 
Null Hypothesis 
The literature-derived null hypothesis for this study was: 
 H0:  Student background variables (SES, race/ethnicity, gender); teacher background 
 variables (teacher path to licensure, years of experience, content taught, level taught, 
 professional development attendance); and school characteristics (school composite test 
 scores, class size, EVAAS teacher effectiveness ratings, teacher attrition rates, overall 
 NCTWCS results) do not predict teacher value-added ratings (does not meet expected 
 growth, meets  expected growth, exceeds expected growth) in non-tested subjects.  
 While the ASW 15 likelihood ratio test and parameter estimates suggest potentially 
predictive confounding variables related to student background; ultimately, the classification 
accuracy and significance of model fit was not useful in providing sufficient evidence to reject or 
fail to reject the null hypothesis.  Because the result of the ASW 16 MLR was significant and 
accurate, the implications are that the interplay of student background, teacher background, and 
school climate are potentially critical to student performance, particularly teacher background, 
and can predict value-added ratings in non-tested subjects, thus the null hypothesis is rejected. 
Conclusions 
 The classification accuracy for the ASW 16 model was significant at 67.8% compared to 
the proportional-by-chance accuracy of 60%.  Considering the model is useful in predicting the 
effects of confounding variables, it supports research contending teacher preparation, experience, 
and continuing education are vital to student growth (Darling-Hammond, Holtzman, Gatlin, & 
Heilig, 2005; Lambeth & Lashley, 2012) and is inconsistent with research contending teacher 
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experience (Hanushek, 2009; Hanushek, 2011), professional development (Hanushek, 2014; 
Sass, 2015), and teacher licensure (Raymond, Fletcher, & Luque, 2001; Decker, Mayer, & 
Glazerman, 2004; Boyd et al., 2006; Kane, Rockoff, & Staiger, 2008; Xu, Hannaway, & Taylor, 
2009; Ludlow, 2011; Haertel, 2013; Hanushek, 2014; Sass, 2015) have little or no effect on 
teacher effectiveness.  Considering the model is significant and accurate lends one to conclude 
that the interconnectedness of various exogenous variables can influence student growth thus 
influence teacher ratings in non-tested content areas.   
 The school composite testing variable was so significantly correlated with several 
predictor variables, resulting in its ultimate omission from consideration, it must be underscored 
the pervasiveness of summative standardized tests on a school culture.  School administrators 
and school districts struggle annually with the racial and socio-economic bias inherent in school 
tests.  This study added to the overall knowledge base regarding negative correlations between 
testing and race, race and SES, and SES and testing; essentially, creating a triumvirate of 
institutional injustice that continues to entrap minority students.  Furthermore, results of the 
study imply the critical need to ensure that qualified, experienced, effective teachers are 
strategically assigned to socio-economically disadvantaged and minority-majority schools 
(Meier, 2002; Hanushek & Rivkin, 2010a; Smith, 2011; Hanushek & Rivkin, 2012; Lambeth & 
Lashley, 2012). 
 Growth is not subjected to a standardized norm.  Minority students who qualify for 
FORL do not suffer more profoundly from a dearth of academic ability compared to White 
students, but may suffer more substantially from a dearth of opportunity, lack of culturally 
responsive teaching (Posner & Rudnitsky, 2006; Achinstein et al., 2010; Brown & Brown, 2012), 
and an assessment metric fraught with implicit bias (Haertel, 2013; Darling-Hammond, 2015).  
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When minority and FORL students are presented with substantive, quality teaching personalized 
to lived experiences with a wealth of opportunities, the probability of significant academic 
growth is considerable, hence the related results of this study.  Conversely, schools suffering 
substantially in neighborhoods of concentrated poverty that are possessed with a paucity of 
opportunity may promulgate deleterious effects on teachers’ abilities to grow students 
academically (Mayer & Tucker, 2010; Gullan, Hoffman, & Leff, 2011).  In reality, schools with 
the most need are getting the least effective resources (Choi, 2010). 
Implications 
 The most consequential implication of this study is the need for appropriately prepared 
and effective teachers, particularly in schools with the highest needs.  This study underscores the 
contention the teacher is the most influential aspect of a child’s learning (Meier, 2002; 
Christensen, Horn, & Johnson, 2011; Hanushek, 2011; Darling-Hammond, 2015; Robinson, 
2015).  Furthermore, Vygotsky’s (1978) notion that children grow into the intellectual life of 
those around them implies even greater the need to surround children with the most vibrant 
opportunities available (Christensen, Horn, & Johnson, 2011).  Teachers should not simply be 
prepared to teach, but educational administrators and policymakers should make a concerted 
effort to match specific teacher skill sets with specific student needs.  Unimportant political state 
and federal mandates that are essentially political in nature must give way to personalized 
teacher assignments (Ingle, Rutledge, & Bishop, 2011; Harris, Ingle, & Rutledge, 2014).  
Administrative hiring practices inclusive of missions to fulfill quotas, reliance on personal 
characteristics, and acceptance of additional duties rather than possession of pedagogical skills 
that meet the needs of the school community must end (Rutledge, Harris, & Ingle, 2010).  
Goldhaber, Lavery, and Theobald (2015) found that nearly every indicator of teacher 
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effectiveness was unequally distributed across every metric of student disadvantage.  Minority 
female teachers are more likely to be placed in minority-majority, high poverty classrooms.  
Teachers with the lowest VA scores are more likely to be placed with the highest needs students.  
Many teachers, especially those who are adequately trained, more experienced, and devoted to 
the profession, view moving to more affluent, White-majority schools as their “reward” for 
“having served their time” (Darling-Hammond, 2015, p. 133).   
 The mechanized system of education has perpetuated into the 21st Century while the 
remainder of the world modernized (Morgan, 2006). The unfortunate result of highly 
mechanized and standardized systems is the dehumanization of employees and customers. With 
reference to education, the job schools are hired to do (Christensen, Horn, & Johnson, 2011), 
namely educate students, has become so thoroughly mechanized and standardized for test 
efficiency sake that students and teachers are dehumanized and the product is ritualized.  
Considering the highly impersonal nature of a mechanized and standardized system, it is clear 
how standardized education is not conducive to meeting individualized student needs.  Student 
educational needs are generally left unfulfilled if the student is incapable of adapting to the 
structural demands of the system.  The goals are established; the time is predetermined; the 
classroom and school are sanitized; the lessons are prescribed; and the measurement is fixed 
(Wimberley, 2016).  Deviation from this formula is not allowed, thus students who are incapable 
of functioning within the formula are left behind.  Students who excel and need greater 
experiences with the curriculum are forgotten.  Opportunities for mastery of content are not 
furnished.  The structure of modern education and its enslavement to the efficient factory 
paradigms of the 19th Century have proven to be disastrous impediments to extensive learning 
for children in the K-12 school. 
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 Policymakers must begin to cast off the standardized school model for one more 
personalized to the student.  Wimberley (2016) contended a mastery-based learning system is 
more advantageous than a teacher-based system.  He suggested progress (or growth) is what 
matters to a mastery-based system.  This mastery-based system must be an “encurricular system” 
(p. 43) whereby students are self-directed and the curriculum is tailored to fit their needs.  
Teachers and administrators must be willing to retire the standardized system for a mastery-
based system whereby they can “engage with the learner and the learner with the curriculum” 
(Wimberley, 2016, p. 44).  This study supports the notion that standardized tests are biased and 
inappropriate for student learning, engagement, and assessment.  It also supports the notion that 
teachers must be appropriately prepared, cultivated, supported, and emancipated from the 
strongholds of standardization so they may utilize the skills necessary to affect transformation of 
the system. 
Limitations 
 The design of the study limits internal threats to validity given its robustness and 
sufficiency for simultaneous analysis of categorical and continuous data.  Pursuant to IRB 
guidelines, all data utilized in the study were either public or, when not public, permission was 
specifically granted for their use.  Participants were assured data would remain anonymous and 
their participation or non-participation would bear no effect on their relationship with Liberty 
University, the school district, or the researcher.  No compensation was provided for data use.  
Convenience sampling was utilized due to availability of necessary data.  Although participant 
data are similar to other VA data, generalizing findings to a broader population has limitations.  
While predictive validity was significant, reliability was moderate.  Reliability is dependent upon 
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performance of external raters; therefore, improved rater calibration would result in more 
significant reliability coefficients. 
 The ASW measure is not a pervasive measure of VA across school districts in other 
states or nations.  While similar processes exist in limited states, this particular process is unique 
to North Carolina schools and results utilizing this measure should be interpreted accordingly.  
This does not; however, diminish the potential to replace standardized tests with similar 
processes in order to better measure a teacher’s value added to student growth.  The study is 
limited somewhat in that one urban school district was utilized in the study.  While data 
representative of multiple elementary, middle, and high schools were utilized in the study, there 
is a potential cultural similitude simply due to geography that may limit scope/generalizability.  
The study supplies a gap heretofore existent in literature due to nonexistent or extremely limited 
research into the topic of VA for performing arts, visual arts, physical education, and world 
languages; however, the findings are limited to those content areas.  Teaching in those specific 
content areas is dynamically unique when compared to other traditional content areas ordinarily 
subjected to a standardized test.  While data may be useful in highlighting alternative methods 
for assessing student growth and accounting for teacher VA, the findings may be limited in 
scope/generalizability to other tested content areas simply due to relational, time, and 
performance differences uniquely inherent to the content areas of the study. 
Recommendations for Future Research 
 To further enhance and augment knowledge regarding the potential of confounding 
factors to predict teacher VA, the following recommendations for additional research are 
provided:  
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 1.  Specifically regarding qualitative experiences of teachers with various VA ratings, the 
 path of interactions leading to the VA rating, and the effects of an assessment procedure 
 similar to ASW for tested subject areas could provide detailed student growth data.  A 
 qualitative or mixed-methods study that considers the personal and professional 
 experiences of teachers working in various settings (i.e., minority-majority schools, 
 predominantly White schools, schools with high percentages of students receiving FORL, 
 magnet versus traditional schools, schools with robust arts programming compared 
 to those with little student opportunities) could provide unique insight into the qualitative 
 factors that lead to specific VA ratings.  Prior research indicated school climate was a 
 factor in determining teacher effectiveness (Silins & Mulford, 2002; Karadag, Baloglu, & 
 Cakir, 2011; Barile et al., 2012); however, the results from this study demonstrated no 
 direct indicators supporting that supposition.  Perhaps examining the qualitative 
 experiences of teachers in concert with specific school climate research would 
 disclose those trends.   
 2.  The ASW 16 model as a result of this study was accurate and significant indicating 
 the interrelatedness of school background, teacher characteristics, and school climate 
 could predict student growth and, consequently, teacher VA.  While parameter estimates 
 suggested teacher characteristics to be most significant, understanding the path of 
 predictor interrelatedness as it pertains to specific VA ratings would be most beneficial.  
 Given prior research, one could hypothesize teachers with alternative licenses are more 
 likely to be placed in schools with higher percentages of minority students (Goldhaber, 
 Lavery, & Theobald, 2015); however, a path analysis could determine the direction of 
 effect and how it ultimately influences a teacher’s VA. 
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 3.  A longitudinal study where an assessment process such as ASW implemented  in 
 ELA, math, science, or social studies classrooms could provide valuable data, 
 increasing the  generalizability of this study.  The results of that study could be 
 compared to teachers’ test results via a t-test or correlation.  The results of the study 
 could demonstrate whether or not the VA populating procedures of the standardized test 
 are accurate.  Additionally, the results could demonstrate to the teachers their specific 
 areas in need of improvement. 
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Confounding Variables: A Multinomial Logistic Regression meets the requirements of state 
legislation and the current research policy of Guilford County Schools.  
 
Committee approval does not guarantee access to data, nor does it imply that a study can or will 
be conducted. Teacher data must be de-identified prior to delivery. Student-level FRL/SES data 
is not available. The committee expects that the identities of individuals, schools, and the district 
will remain anonymous throughout all stages of the research and thereafter.  
 
Please present this letter upon initial contact with district personnel for your data requests. 
Availability of data may be limited by staff time. Thank you. 
 
Sincerely, 
 
Carolyn Gilbert, Ph.D. 
Chair, Research Review committee 
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APPENDIX C 
CONSENT FORM 
 
Predicting Teacher Value-Added Results in Non-Tested Subjects Based on Confounding 
Variables: A Multinomial Logistic Regression 
 Nathan Street 
Liberty University 
 School of Education 
 
You are invited to be in a research study of predicting teacher value-added results based on 
student characteristics, teacher background, and school climate in arts education, physical 
education and world languages courses. You were selected as a possible participant because you 
are a teacher in one of the selected content areas and you have served your school for at least two 
years. I ask that you read this form and ask any questions you may have before agreeing to be in 
the study. 
 
Nathan Street, a doctoral candidate in the School of Education at Liberty University, is 
conducting this study.  
 
Background Information: The purpose of this study is to investigate how well student 
background variables (SES, race/ethnicity, gender), teacher background variables (teacher path 
to licensure, years of experience, content taught, level taught, professional development 
attendance), and school characteristics (school composite test scores, class size, EVAAS teacher 
effectiveness teacher effectiveness ratings, teacher attrition rates, overall NCTWCS results) 
predict teacher value-added ratings (does not meet expected growth, meets expected growth, 
exceeds expected growth) in non-tested subjects.  
 
Procedures: If you agree to be in this study, I would ask you to do the following things: 
1. Provide permission for the researcher to access your licensure information, professional 
development attendance, and Analysis of Student Work (ASW) results from 2014-15 and 
2015-16. All information will be de-identified to ensure anonymity. 
 
Risks and Benefits of being in the Study: The risks involved in this study are minimal, no 
more than you would encounter in everyday life. 
 
There are benefits to participating in this study. Results from the study will be utilized to 
advance research in the fields of arts education, physical education, and world languages as well 
as promote alternatives to standardized assessment procedures. 
 
Compensation: Participants will not be compensated for participating in this study.  
 
Confidentiality: The records of this study will be kept private. In any sort of report I might 
publish, I will not include any information that will make it possible to identify a subject. 
Research records will be stored securely and only the researcher will have access to the records.. 
We may share the data we collect from you for use in future research studies or with other 
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researchers; if we share the data that we collect about you, we will remove any information that 
could identify you before we share it. 
 
• All information collected will be de-identified by a third party to ensure the anonymity of 
all participants.   
• Data collected will be password protected disallowing access by any other entity other 
than the researcher. Data must be retained for three years upon completion of the study 
per federal regulations.   
 
Voluntary Nature of the Study: Participation in this study is voluntary. Your decision whether 
or not to participate will not affect your current or future relations with Liberty University or 
Guilford County Schools.  
 
Contacts and Questions: The researcher conducting this study is Nathan Street. You may ask 
any questions you have now. If you have questions later, you are encouraged to contact him at 
336-706-1302 or streetn@gcsnc.com. You may also contact the researcher’s faculty advisor, Dr. 
Alan Wimberley, at adwimberley@liberty.edu.  
 
If you have any questions or concerns regarding this study and would like to talk to someone 
other than the researcher, you are encouraged to contact the Institutional Review Board, 1971 
University Blvd, Green Hall 1887, Lynchburg, VA 24515 or email at irb@liberty.edu.   
 
Please notify the researcher if you would like a copy of this information for your records. 
 
Statement of Consent: I have read and understood the above information. I have asked 
questions and have received answers. I consent to participate in the study. 
 
(NOTE: DO NOT AGREE TO PARTICIPATE UNLESS IRB APPROVAL INFORMATION 
WITH CURRENT DATES HAS BEEN ADDED TO THIS DOCUMENT.) 
 
 
______________________________________________________________________________ 
Signature of Participant        Date 
 
______________________________________________________________________________ 
Signature of Investigator        Date 
 
